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EXECUTIVE SUMMARY

The Wy ckoff/Eage Harbor Superfund Steis located on the east side of Bainbridge Island, in
central Puget Sound, Washington. The siteincludes aformer wood-treating facility, called the
Wy ckoff facility, contaminated sediments in adjacent Eage Harbor, and other upland sources of
contamination to the harbor, including aformer shipyard. Thesiteis divided into four operable
units (OUs): West Harbor, East Harbor, and the Soil and Groundwater of the Wy ckoff facility.

The remedies for each of the operable units include the following:

West Harbor Operable Unit - Evauation and control of upland sources of contamination,
excavation and upland disposal of mercury -contaminated sediments, and placement of
clean sediment cap over areas of concern. The September 1992 Record of Decision
(ROD) was amended in December 1995 to include construction of anearshorefill and
confined disposal facility inintertida areas adjacent to the former shipyard property to
hold hotspot sediments, and implementation of contaminant source control measures at
the former shipyard property to prevent soil contaminants from entering Eage Harbor
through groundwater seeps or surface water runoff. Thetrigger for this five-year review
was the actud start of West Harbor OU remedy construction in April 1997.

East Harbor Operable Unit - In 1993 and 1994, EPA placed clean sediments over a54-
acre hotspot areaas part of anon-time-critica remova action. The September 1994 ROD
cdled for monitoring and maintaining the existing sediment cap and capping remaining
subtidd areas of concern, monitoring the success of natura recovery in intertida aress,
enhancing existing institutional controls to reduce public exposure to contaminated fish
and shellfish, and demolishing in-water structures.

Soil & Groundwater Operable Units - An interim ROD was issued in September 1994 for
the Groundwater OU which focused on the actions necessary to contain contaminated
groundwater to the Wy ckoff site, i.e, replace the existing trestment plant, maintain and
upgrade the extraction sy stem, instal aphysica barrier, and sed on-site drinking water
wells that could act as conduits for migration of contaminants to degper aquifers.

In February 2000, EPA issued afina ROD for the Soil and Groundwater OUs
conditionaly selectingtherma remediation (i.e., steam injection) as the cleanup remedy.
This remedy included constructing a sheet pile wal around the highly contaminated
Former Process Area, conductingapilot study to test the effectiveness of steam injection,



consolidating contaminated soil from outside to within the Former Process Ares,
monitoring the lower aquifer groundwater, and implementing institutiona controls. If the
steam injection pilot study does not meet performance gods, then the contingency of site
containment will beimplemented. The containment remedy would consist of a surface
soil cap over the Former Process Area, containment of contaminated groundwater and
NAPL with asheet pilewall and extraction sy stem, and construction of areplacement
treatment plant for ongoing treatment of contaminated groundwater.

This five-year review found that where the remedid actions have been constructed for West
Harbor, East Harbor, Soil, and Groundwater OUs, the work was done in accordance with the
requirements of the Records of Decision. The soil and upper aquifer groundwater within the
Former Process Areaand the East Beach intertidd arearemain contaminated and will continueto
be addressed by EPA. However, the constructed remedies are functioning as designed. Some
issues remain and follow-up actions will have to beimplemented to ensure ongoing
protectiveness of human hedth and the environment (see Five-Year Review Summary Form,
beow). Theimmediate threats have been addressed. EPA will continue to monitor the remedies
that arein place, monitor the East Beach, and continueto operate the steam injection pilot
project, as well as the site-wide groundwater treatment plant and extraction sy stem.



W yck off/Eagle Har bor Superfund Site
Bainbridge Island, W ashington
First Five-Year Review Report

. INTRODUCTION

Pur pose of the Review

The purpose of five-year reviews is to determine whether theremedy at asiteis protective of human
hedlth and the environment. The methods, findings, and conclusions of reviews are documented in Five-
Year Review reports. In addition, Five-Year Review reports identify issues found during the review, if
any, and recommendations to address them.

Authority for Conducting the Five-Year Review

The U.S Environmenta Protection Agency (EPA) prepared this five-y ear review pursuant to the
Comprehensive Environmenta Response, Compensation, and Liability Act of 1980 (CERCLA) 8121 and
the Nationa Contingency Plan (NCP). CERCLA 8121 states:

If the President selects a remedial action that results in any hazar dous substances, pollutants, or
contaminants remaining at the site, the President shall review such remedial action no less often
than each five year s after theinitiation of such remedial action to assure that human health and the
environment ar e being protected by the remedial action being implemented. In addition, if upon
such review it is the judgement of the President that action is appropriate at such site in accor dance
with section [104] or [106], the President shall take or require such action. The President shall
report to the Congress a list of facilities for which such review is required, the results of all such
reviews, and any actions taken as a result of such reviews.

EPA interpreted this requirement further in the NCP; 40 CFR 8300.430(f)(4)(ii) states:

If a remedial action is selected that results in hazar dous substances, pollutants, or contaminants



remaining at the site above levels that allow for unlimited use and unr estricted exposure, the lead
agency shall review such action no less often than every five year s after theinitiation of the selected
remedial action.

Who Conducted the Five-Year Review

EPA Regon 10 has conducted afive-year review of the remedid actions implemented at the

Wy ckoff/Eage Harbor Superfund site on Bainbridge I sland, Washington. This review was conducted for
the entire site from M arch 2002 through September 2002. T his report documents the results of the
review.

TheU.S Army Corps of Engneers (USACE) and CH2M Hill provided support to EPA in thedata
analysis and evauation of remedy protectiveness for this five-year review. The USACE aso conducted
the siteinspection on behdf of EPA.

Other Review Char acteristics

Thisisthefirst five-year review for the Wy ckoff/Eage Harbor Superfund site. Thetriggering
action for this review was the actua start of construction for the West Harbor Operable Unit in
April 1997. Thefive-year review is required dueto thefact that hazardous substances,
pollutants, or contaminants remain a the site above levels that alow for unlimited use and
unrestricted exposure.

[I. S TECHRONOLOGY

Event Date

Pollution Control Commission (PCC) reported direct discharge of oily December 1952
materid from the wood-treating facility to Puget Sound; oil observed on
beach adjacent to thefacility.

EPA began investigatingthe property dueto reports of oil observed on the 1971
beach adjacent to the Wy ckoff property.

EPA and the Washington Department of Ecology (Ecology) reported ail April 1972
seepage to Eage Harbor and required Wy ckoff Company to take
immediate action to determine the source and reduce or eiminate seepage.




U.S Coast Guard issued Notice of Violation for oil discharge from the
facility to Puget Sound.

May 1975

The Nationa Oceanic and Atmospheric Administration (NOAA) advised
EPA and Ecology that samples of sediments, fish, and shellfish from Eage
Harbor contained elevated levels of polycyclic aromatic hy drocarbons
(PAHS) in both sediments and biota

M arch 1984

EPA issued aUnilaterd Administrative Order (UAO) requiringthe

Wy ckoff Company to conduct environmentd investigation activities under
the Resource Conservation and Recovery Act (RCRA) Section 3013 (42
U.S.C. §924), and Ecology issued an Order requiringimmediate action to
control stormwater runoff and seegpage contaminants. Datacollected at the
time reveded the presence of significant soil and groundwat er
contamination.

August 1984

The Wy ckoff/Eage Harbor Superfund site was proposed for listing on the
Nationd Priorities List (NPL).

September 1985

NOAA completed astudy reating the presence of Polycyclic Aromatic
Hy drocarbons (PAHS) in sediment to the high rate of liver lesionsin
Engdish Sole from Eage Harbor.

1985

The Wy ckoff Company entered into an Administrative Order on Consent
(AOC) with EPA for further investigation of the wood treatment facility.

M arch 1987

The sitewas added to the NPL.

July 1987

Under an AOC, the Wy ckoff Company agreed to conduct an Expedited

Response Action (ERA). The ERA, intended to minimize releases of oil
and contaminated groundwater to Eage Harbor, caled for agroundwater
extraction and trestment sy stem and other source control measures.

July 1988

Wy ckoff Company ceased wood-preserving operations

December 1988

Completed Remedid Investigation (RI) for Eage Harbor

November 1989

Groundwater extraction and treatment sy stem began at selected wells

January 1990




EPA issued aUAO requiring the Wy ckoff Company (renamed and
currently known as Pacific Sound Resources, Inc.) to continue the ERA
with enhancements. The UAO called for increased groundwater extraction
and treatment rates, improved sy stem monitoring, and remova of sludge
stored or buried a the Wy ckoff facility.

June 1991

Completed Feasibility Sudy (FS) for Eage Harbor

November 1991

EPA conducted atime-critica remova action at the Wy ckoff facility:
Removed gpproximately 29,000 tons of creosote sludges; disposed of
100,000 gdlons of contaminated oils; disposed 430 cubic yards of
asbestos; instaled 300 feet of sted sheetpiling, repaired and constructed
150 feet of bulkhead; recy cled 660 longtons of sted from retorts, tanks,
and other on-site sted.

June 1992 -
April 1994

Record of Decision (ROD) was signed for West Harbor Operable Unit.
The selected remedy cdled for: (1) Evauation and control of upland
sources of contamination; (2) excavation and upland disposa of mercury -
contaminated sediments; (3) placement of clean sediment cap over areas of
concern.

September 1992

EPA placed gpproximately 209,000 cubic meters of clean sediment
materials over a54-acre area of contaminated sediments in Eage Harbor.

September 1993
- March 1994

EPA assumed responsibility for operation and maintenance (O&M ) of the
groundwater extraction and trestment sy stem because the company was
financidly unableto do so.

November 1993

Administrative Order on Consent for Remedia Design for the West Harbor | November 1993
OU issued to PACCAR Inc., Washington State Department of

Transportation (DOT), and Bainbridge M arine Services.

A time-critical remova action was conducted at the groundwater extraction § M ay - December
system and treatment plant to repair/replace failling equipment, upgrade 1994

sy stem parts, and clean-out of sy stem units.

Pacific Sound Resources, Inc., and their principas settled their CERCLA August 1994
liability with EPA and the federa and tribal natura resourcetrusteesin a

Consent Decree.

Completed Focused RI/FSfor the Groundwater Operable Unit. July 1994




EPA issued Interim ROD for the Groundwater Operable Unit, which
included the following eements: (1) Replace the existing treatment plant;
(2) evduate, maintain, and upgrade the existing extraction sy stem; (3)
install aphysica barrier, i.e,, aslurry wal to prevent further releases of
contaminants to Eage Harbor and Puget Sound; (4) sed on-sitewells,

September 1994

EPA completed the ROD for the East Harbor Operable Unit, which
included the following elements: (1) M onitor and maintain existing
sediment cap; additiona cappingin remaining subtidal areas of concern; (2)
monitor the success of naturd recovery inintertida aress; (3) enhance
existinginstitutiona controls to reduce public exposure to contaminated
fish and shdlfish; (4) demolish in-water structures.

September 1994

Sgned Superfund Sate Contract (SSC) with the Washington Department
of Ecology for Groundwater OU Interim Remedid Action.

November 1994

RI Field Investigations for the Soil and Groundwater Operable Units

1994 & 1995

EPA seded and abandoned 12 on-site wells, including two deep drinking
water wells, due to concerns that they could provide conduits for migration
of contaminants to the degp aquifers.

January - June
1995

Seven orignd extraction wells were abandoned and replaced by eight new

June - December

groundwater extraction wells; additiond treatment plant upgrades including 1995
piping replacement, carbon handling, and instalation of dewatering press.
West Harbor OU ROD Amendment. The amendment included the December 1995

following changes to the 1992 ROD: (1) Construction of anearshorefill
and confined disposd facility (CDF) inintertida areas adjacent to the
former shipyard property. Hotspot sediments will be placed inside the
CDF and capped with clean materid and asphdt; (2) implementation of
contaminant source control measures at the former shipyard property
acquired by DOT, to prevent soil contaminants from entering Eage Harbor
through groundwater seeps or surface water runoff.

Non-time critica removad action: Ste structures were demolished and
debris removed and disposed off-site.

January - June
1996




West Harbor OU potentidly responsible parties (PRPS) constructed the
remedy at the old shipyard in accordance with the December 1995 ROD
Amendment. Upland construction included: (1) soil stabilization of two
upland “ hot spot” aress; (2) instdlation of atidal barrier sy stem adjacent
to thelandfill located in the northwest corner of the upland areg; (3)
instalation of acutoff drainage sy stem adong the northern boundary of the
siteto intercept and cutoff surface and shalow subsurface water run-on;
and (4) installation of an asphat concrete cap across the former Bainbridge
M arine Services upland. Sediment construction included: (1) removdl,
treatment, and disposal offsite of DU1 sediments (those that exceeded the
Dangerous Waste [DW] criterid); (2) remova and disposd in an on-site
confined disposdl facility (CDF) of hot spot sediments containing more
than 5 mglkgtota mercury; (3) backfill sediment dredge areas to pre-
existing grade elevations; (4) placement of athick cap (1 meter) over
sediments containing >2.1 mglkg mercury ; and (5) placement of athin cap
(15 centimeters) over sediments exceeding chemica or biologica cleanup
standards. In addition, new aquatic habitat was constructed to mitigate loss
of 0.9 acres from remedid construction. This new habitat included
enhancing the face of the CDF berm face and the surface of thetidal flow
barrier and sediment cap with gravel/cobble lay ers.

M arch -
December 1997

EPA issued aWater Qudlity Certification for the West Harbor OU
remedia work.

April 1997

West Harbor OU PRPs provided the Suquamish Tribe with $110,000 for
clam enhancements and other restoration projects performed by the Tribe.

SUmmer 1997

West Harbor OU PRPs constructed a 2-acre Schel-chelb Estuary a the
south shore of Bainbridge Island (“ South Bainbridge Estuarine Wetland and
Stream Restoration Ste’) (planting occurred during February through late
Sporing 1998).

SUmmer 1997 -
Spring 1998

Completed remova of upland subsurface structures, such as process
piping, utility lines, foundations, concrete pads, and asphaltic concrete.

November 1997

EPA issued a*“ find” Proposed Plan which preferred containment as the
cleanup strategy for soil and groundwater.

November 1997




Completed design for areplacement trestment plant. The plant was not
constructed pending afinal decision regarding the Groundwater OU
remedy .

July 1998

Longterm O&M associated with the containment strategy were of concern
to the Department of Ecology; EPA evduated therma technologes for
possible application at Wy ckoff: Conducted laboratory studies, met
severa times with the In-situ Therma Technologes Advisory Pane
(ITTAP), evaluated results of various other thermal technologes studies
and site demonstrations.

1998 - 1999

Regon 10 presented therma technologes evaluation activities and
proposed new remedy for remova of contaminants in the soil and
goundwater a Wy ckoff to the National Remedy Review Board (NRRB).

July 1998

West Harbor OU PRPs established a 0.6-acre edgrass planting site
immediately west of West Harbor OU CDF and cap.

September -
October 1998

Completed Focused Feasibility Sudy Comparative Anaysis of
Containment and Therma Technologes

April 1999

West Harbor OU PRPs repaired 3 feet deep by 2 feet wide by 5 feet long
depression that developed in surface of CDF during M arch - April 1999

June 1999

Completed Conceptud Design for therma remediation of the Soil and
Groundwater OUs.

September 1999

EPA issued a second Proposed Plan for the Wy ckoff Soil and
Groundwater OUs. This Proposed Plan replaced the November 1997
Proposed Plan and presented achangein the cleanup strategy. EPA’s
preferred remedy in this plan (now the selected cleanup remedy) focused
on an innovative technology, caled steam injection, to actively remove
contaminants from the soil and groundwater.

September 1999

Completed removal of the West Dock.

December 1999




EPA issued Record of Decision (ROD) for Wy ckoff Soil and Groundwater
OUs conditiondly selecting steam injection as the cleanup remedy.
Components of this remedy include: (1) Constructing a sheet pile wdll
around the highly contaminated zone of the Former Process Ares; (2)
conductingapilot study to test the gpplicability and effectiveness of
steam injection; (3) consolidating hot spots from the Former Log
Sorage/Peder Areato the Former Process Ares; (4) monitoring the lower
aquifer groundwater; (5) implementing institutiona controls

February 2000

Sgned Superfund Sate Contract (SSC) with the Washington Department
of Ecology for Soil and Groundwater OUs.

M ay 2000

Completed the following construction activities: installed over 1,800 lineal
feet of sheet pile containment wall around the Former Process Areg;
installed 530 lineal feet of sheet pilewall within al-acreareaof the sitefor
the steam injection pilot study; created 2 acres of habitat beach to mitigate
for habitat loss resulting from construction of the outer sheet pilewall;
extended the existing sediment cap by an additiona 15 acres.

February 2001

Completed the following construction activities: vapor cap over the steam
injection pilot area, dl 16 injection wells and seven extraction wells, over
600 therma monitoring devices, boiler building; on-site water well for
boiler feed water; removed additiona 10,000 cubic yards of contaminated
soil (20,000 CY of contaminated soil were removed during habitat beach
construction) to complete cleanup of the Former Log Storage/Pedler Areg;
complete cappingin Eage Harbor - more materias were placed extending
out several hundred feet from the Wy ckoff property to form agently
sloping beach which connects the habitat beach to the west with existing
intertidal areas to the east.

February 2002

Completed the following construction activities: modifications to the
existing groundwater treetment plant for treatment of new waste streams
extracted from the steam injection pilot areg; instalation of boiler, water
softening equipment, heat exchangers, therma oxidizer, compressor,
injection and extraction pumps and associated convey ance pumps and
piping, and other pilot sy stem equipment in the boiler building and within
the pilot area; and start-up for al new eguipment.

1. BACKGROUND

September 2002



Physical Char acteristics

The Wy ckoff/Eage Harbor Superfund siteis located on the east side of Bainbridge Island, in
central Puget Sound, Washington (Figure 1). The siteincludes an inactive wood-treating facility,
caled the Wy ckoff facility, contaminated sediments in adjacent Eage Harbor, and other upland
sources of contamination to the harbor, includingaformer shipyard. Thesiteis currently divided
into four operable units (Figure 1).

The harbor supports severd fish resources. Coho and chum salmon once used the creek on the
north shoreto spawn, and fingerlings have been released there periodicaly. The cresk at the head
of the harbor is asamon nursery, and it is possible that the drainage on the south sideis used as
achum spawning ground and nursery. Eage Harbor may aso be aspawning ground for surf
smelt and Pacific sand lance (Washington Department of Fish and Wildlife, 1992). Other fish and
invertebrates present in the harbor include severd flat fish species, rockfish, pile perch, cod
lingcod, crabs, and shrimp. Severd shdlfish species are present in intertidal and subtidal aress.

Endangered species of concern for the Wy ckoff site and surrounding marine habitats include
Puget Sound chinook, bull trout, Stdlar sealion, bad eage, and marbled murrelet.

Land and Resour ce Use

Current Land Use

M ore than 20,000 people live on Bainbridge Island. Land use on Bainbridge Island is principaly
residential, with some commercia and industria use. An urban area, formerly the City of
Winslow (population 2,800), lies on the north shore of the Harbor. Residences, commercia
centers, acity park, severa marinas, a\Washington State Ferry repair yard, abulkhead enterprise,
and aferry termina characterize the northern shordine. Thewestern and southern shores are
primarily lined with residences, farms, marinas, and aboatyard. On the south shore a the harbor
mouth, the former wood-treating facility extends into the harbor on fill.

A significant use of the harbor is ferry transport of vehicles and passengers between the City of
Bainbridge Island and Seettle. Currently, approximatey twenty-four runs are made per day .
The harbor is aso used for moorage of pleasure boats, house boats, and working boats. Fishing,
crabbing, and clam-diggng were common recreationd activities until 1985, when the Bremerton-
Kitsap County Hedth District issued a hedlth advisory to address bacterid and chemica
contamination of seafood in Eage Harbor. The advisory, recommending against the harvest and



consumption of fish and shellfish, has significantly reduced recreational harvest of seafood from
the harbor.

Eage Harbor is within the usua and accustomed fishing area of the Suguamish Tribe, whose
reservation is located on the Kitsgp Peninsulanorth of Bainbridge Island. The Suguamish Tribe
retains theright to harvest fish and marine invertebrates and to have fishery resource habitat areas
protected within the Suquamish Tribe' s usua and accustomed fishing area.

Wood tregting operations at the Wy ckoff site ceased in 1988. By October 1997, EPA had
removed al structures and buildings at the site, with the exception of the existing pump-and-treat
system.

The current zoning of the Wy ckoff property is Water-Dependent Industria. Uses under the

current zoning may include retail commercid, indoor entertainment, cultura and government
facilities, associated parking, agriculture, boaty ards, marine sales and repair.

Reasonably Anticipated Future Land Uses

The Wy ckoff Superfund Steis scheduled for acomprehensive plan amendment by the City of
Bainbridge Island. 1n 1996, acitizen committee was formed by then mayor, Janet West, to study
future land use for the Wy ckoff property. A report, entitled Recommended Zoning for the Site of
the Former Wyckoff Creosote Facility, Wyckoff Zoning Advisory Committee (August 7, 1996),
was accepted by the Bainbridge Island City Council. The recommendations were based on the
assumptions that the contamination would be contained in place, i.e., the contaminated
groundwater would be contained using aslurry wall and the contaminated soil would be capped.

The 1996 Bainbridge Island Zoning Advisory Committee recommendations were:

Residentid Usein the Hillside Area (Approximately 39 acres)
Sngefamily and multi-family residential.

M ixed-Use Water-Dependent/Water-Related Commercia in the Former Log
Sorage/Peder Area (Approximatey 10 acres)
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Water related commercid uses including maring, boaty ard with haul-out facility, marine
sdes and repair, marinerdated sdes, and restaurants. Emphasis is on water-dependent
USES.

Open Space Recreationa Uses in the Former Process Area (Approximately 8 acres)
Limited to public recreationa uses including vegetated aress, pedestrian/biketrails,
play grounds, restroom facilities, recregtiona shdters, parking and potential museum
structure.

Sncethen, EPA has dtered the property’s characteristics and has changed the cleanup approach
from containment to a more aggressive cleanup of the soil and groundwater using an innovative
steam injection technology . It is possiblethat there will be flexibility in future land uses based on
the cleanup that may be achieved, including but not limited to, residentia use for large portions of
the Wy ckoff property.

In 2001, the City re-evduated the origna report and assumptions and made new
recommendations to the Planning Commission and City Council as part of the Wy ckoff
Comprehensive Plan Amendment process. In June 2001, the City issued an updated report to
the 1996 Wy ckoff Zoning Advisory Report, entitled Recommended Land Use for the For mer
Wyckoff Creosote Facility.

The* Preferred Alternative’ from the 2001 report promotes the use of the entire property as
public parkland. The City recognizes that public ownership is fundamentd to this dternative
and is currently pursuingfinancia and politica support for purchase of the property:
(SeeFigures 2 and 3)

North Area- Approximately 42 acres
Point: Approximately 11.5 acres to be developed as active park, retaining views and
providing public access to the water.
Flatlands: Approximately 8 acres of waterfront parkland with trail and beach access,
protected shoreline habitat and aso including development of active public marine
related uses, providing apublic dock, boathouse and other boating facilities.
Consideration should aso be gven to a cross-harbor foot ferry.
Uplands: Aproximately 22 acres
» West Uplands - A minimum of 2 acres adjacent to Taylor Avenue would
be devoted to a Japanese American M emoria in honor of those citizens
incarcerated during World War 11. Vehicular access to the Wy ckoff
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property on thewestern boundary of the site would belimited to provide
abuffer between the active uses and the memorial.
* Ravine- This areawould primarily serve as anatura wildlife corridor

connecting to the habitat beach.
 East Uplands - The main vehicular entranceto the park, parking and

service uses would be sited here, including buildings serving as interpretive,

educationd, historicd or cultura centers.
 Trall - A trail link through the Uplands would connect to Eage Harbor,

the Uplands, the Japanese American M emorid, the Point and the marine
activities along the shoreline.

South Area- Approximately 7.5 acres left undeveloped to serve as a buffer between the
park and existing residentia neighborhoods.

Reasonably Anticipated Future Resource Uses

In 2001, EPA created over two acres (gpproximately 1,200 lined feet) of new beach habitat on
thewestern portion of the site significantly enhancingthe habitat and ecosy stem function at the
Wy ckoff site. The beach mitigates for the habitat lost by the offshore construction of the sheet
pilewadl. Construction of the habitat areainvolved removingold bulkheads, removing atotd of
40,000 cubic yards of sail, and contouring soil dongthe shoreline. A layer of “fish mix’, or
material with the grain size preferred by samon and smelt, was placed on the newly created
beach. Creation of the mitigation beach, combined with the new intertida habitat resulting from
the completion of the sediment capping, restored approximately 2,500 feet of clean
interconnected beach habitat for endangered species - including Chinook salmon and bull trout -
smelt, shellfish, birds and smal mammas. Inlate 2001, additional beach materiad was placed over
therip rap a thetop of the habitat beach to improve overal habitat function. EPA aso planted
over 2,000 nativetrees, shrubs, plants and grasses in a 20-foot habitat buffer extending from the
top of the beach inland.

EPA is considering the potentia for avegetated buffer dong the entire Wy ckoff shoreline after
cleanup is completeto protect theintertidal and subtida remedy and to support and protect
functions of nearshore habitat. A hedthy nativeriparian zone or buffer provides woody debris,
cover, and insects to the upper beach for juvenile sdmonids. This buffer would aso be intended
to separate critica habitat from nearby development and human activity. Buffers reduce impacts
from stormwater runoff by stabilizing soils, providing erosion control, and filtering suspended
solids. The buffer would aso provide essentid habitat for upland shordline wildlife for usein
feeding, breeding and rearing, as well as necessary cover from predators.
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In M arch 2001, EPA solicited comments from the public on the potentia use of vegetated buffer
areas along the Wy ckoff shoreline after cleanup. EPA recelved favorable responses regarding
buffer zones at the siteincluding resolutions from the Bainbridge Island City Council and the
Bainbridge Island Park & Recrestion District. EPA aso received correspondence from the
Suquamish Tribe, the Nationd M arine Fisheries Services of NOAA, the U.S. Fish and Wildlife
Service, and the Washington State Department of Fish and Wildlife calling for and advocating the
creation of buffer zones a The Wy ckoff site. EPA is currently in the process of draftinga
Preliminary Institutiona Controls Plan (ICP) detailing performance standards that must be met
by the landowner under loca control and oversight, to protect theintertida and subtidal aress,
which are part of the sit€' s cleanup remedy .

Future resource uses of Eagle Harbor and the Washington State Department of Transportation
(DOT) ferry termind is anticipated to remain the same. The No Anchor Zone, established by
EPA, the Washington State Department of Natural Resources (DNR), and the U.S Coast Guard,
to protect the subtida cap in Eage Harbor will be maintained.

Groundwater Classification and Basis

Both Class Il and Class 111 groundwater exist a Wy ckoff (EPA Guiddines for Ground-Water
Classification, Fina Draft, December 1986). Class |11 groundwater occurs where satwater
intrusion raises totd dissolved solids (TDS) concentrations above 10,000 mg/L. Class |
groundwater occurs above and upgradient of the 10,000 mg/L boundary . (see Figure 4)

Upper Aquifer. Groundwater in the upper aguifer underneath the Former Process Areais
not currently extracted for potable, agricultura, or industria purposes, dueto satwater
intrusion caused by tida flushing. High sdinity levels are anticipated to remainin the
future. The Washington State Department of Ecology has determined the upper aquifer
groundwater in the Former Process Areato be non-potable because it is significantly
affected by sdinity and will not be used as afuture source of drinkingwater. The
assignment of Class |11 to the upper aquifer groundwater beneath the Former Process
Areais consistent with EPA’s definition of apotential source of drinkingwater.

The upper aquifer beneath the Former Log Storage/Pedler Areadoes not serve as a current
source of drinkingwater. However, this aquifer could potentialy be potable.

Lower and Deep Aquifers. The upper groundwater aquifer is separated from the lower
aquifer by alow-permeability layer (aquitard). Datagathered duringthe remedid
investigation and during exploratory drillingby the U.S Army Corps of Engneers
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indicate that the low-permeability layer is continuous with thickness generdly rangng
from 10 to 40 feet, dthough it may be as thin as four feet inisolated locations and/or may
contain interbedded sand lay ers.

Groundwater in the lower aguifer (approximately 80 to 200 feet below ground surface) is
considered potable dthough this aquifer has never been used for drinkingwater on this

property.

Additiondly, there are degp confined aquifers that are located from gpproximately 200
feet to 1,500 feet or more below ground surface. These aquifers are dso potable and were
used in the past by the Wy ckoff Company to provide water for on-site operations with
excess sent to nearby residents on Rockaway Beach to be used for drinking water
purposes. EPA seded and abandoned two deep drinkingwater wells (located at 500 feet
and 800 feet bgs) in 1995 due to concerns that they could provide conduits for migration
of contaminants to the deep aquifers.

Current Groundwater Use

Two community drinking-water supply systems arelocated in theimmediate vicinity of the

Wy ckoff property: the Bill Point wells and the South Eage Harbor Supply Well. The Bill Point
Widls are located upgradient on the hillside south of the Wy ckoff property; drinkingwater is
obtained from two to four wells that are each completed a depths of 150 to 160 feet below
ground surface (bgs). Quarterly samplingwas conducted from 1988 to 1994 at thesewels to
determineif they wereimpacted by the Wy ckoff operations. An assessment of the andytica
results indicated that some extremely low levels of organics existed in these wells, however,
concentrations were extremely low, and in most cases severa orders of magnitude below the most
stringent drinkingwater levels. Severa inorganic chemicas (metas) have also been detected.
However, metals have not been used at the Wy ckoff facility as part of wood-preserving
operations. Furthermore, the Bill Point wells are dso located upgradient of the contamination at
Wy ckoff, and thereis no interconnection between the Bill Point aquifers and the upper
(contaminated) aquifer beneath the Wy ckoff site. Therefore, EPA ceased the sampling program
in 1994. The South Eage Harbor Supply Well is located about one-haf milewest of the

Wy ckoff property and is completed at adepth of approximately 600 feet bgs. This well was
constructed to provide areplacement water supply for the Rockaway Beach community .

In January 2002, EPA completed construction and testing of an on-site water supply wel. This

well was constructed outside of the contaminated zone on the Wy ckoff property (Figure5). The
purpose of thewdl isto provideawater sourcefor conversion to steam in the boiler duringthe
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steam injection pilot project and for other site operation uses. Thewater well was completed
within an aquifer sy stem between the depths of 460 and 500 feet below ground surface (bgs).
During construction of the well, necessary casing reductions occurred only within low-
permesbility zones (i.e., aquitards) to prevent communication between the aquifers and to
protect the deep aquifers.

Pump test results show that the on-site water supply well can provide 200 gdlons per minute
(gom) with very minima or no effect on nearby water supply systems. EPA monitored the Bill
Point water supply system and the City’s South Eage Harbor well located on Taylor Avenue
during the pumpingtest. Salinity measurements during the pump test indicated there was no
seawater intrusion in the on-sitewater supply well. No exceedances of drinkingwater criteria
were noted in thewater supply well, nor were contaminants associated with the site detected in
ether the South Eage Harbor or Bill Point wells.

History of Contamination

From the early 1900s through 1988, a succession of companies treated wood a the Wy ckoff
property for use as railroad ties and trestles, telephone poles, pilings, docks, and piers. Initidly
the poles weretreated by wrappingwith burlap and asphalt, but by 1910 pressure treatment
began with creosote/bunker oil. The Wy ckoff wood-preserving plant was one of largest in the
United Sates, and its products were sold throughout the nation and the rest of theworld. Wood-
preserving operations included: (1) the use and storage of creosote, pentachlorophenol, solvents,
gesoline, antifreeze, fuel and waste oil, and lubricants; (2) management of process wastes; (3)
wastewater treatment and discharge; and (4) storage of trested wood and wood products.

Themain features of the wood-treating operation included: (1) aprocess area, which included
numerous storage tanks and process vessels such as retorts; (2) alog storage and log peder areg;
and (3) atreated log storage area.

Thereis little historic information about the waste management practices at the Wy ckoff facility.
Prior to reconstruction of the Wy ckoff facility in the 1920s, it is reported that logs were floated
in and out of alagoon that once existed a thesite. Thelagoon has since been filled. Treated logs
were aso transported to and from the facility at the former West Dock viaatransfer table pit,
and the chemicd solution that drained from theretorts after atreating cy cle went directly on the
ground and seeped into the soil and groundwater below the surface. This practice began around
the mid-1940s until operations ceased in 1988. Wastewater was aso discharged into Eage
Harbor for many years, and the practice of storingtreated pilings and timber in thewater
continued until thelate 1940s. Further site contamination occurred dueto drips from treated
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poles and sloppy handling of used trestment product. Thelog storage areawas primarily used to
store untrested wood.

Groundwater and soils a the wood-treating facility are contaminated with chemicas from the
wood treatment process, primarily creosote-derived polycy clic aromatic hy drocarbons (PAHS),
pentachlorophenol (PCP), aromatic carrier oils, and dioxins/furans. Over thelast 12 years of
operating the on-site extraction sy stem and treatment plant, EPA has removed approximately
100,000 gdllons of non-aqueous phase liquids (NAPL) from the ground and treated over 370
million gallons of contaminated groundwater. It is estimated that 1 million galons of NAPL still
remain in the subsurface.

Sediments in areas of Eage Harbor are contaminated with PAHs and other organic compounds, as
wdl as with metas, primarily mercury. Thewood tregting facility is the mgor source of PAH to
the East Harbor through both past operating practices and contaminant transport through the
subsurface. An additiona source of contaminants to Eage Harbor was created when sludge from
tanks and sumps was used as fill materia between an old and new bulkheed at the Wy ckoff site
inthe 1950s. IntheWest Harbor, PAH contamination in nearshore sediments gppear to be from
combustion products, minor spills, and pilings and piers, while subtida PAH contamination in
the West Harbor is believed to reflect acombination of these sources, disposa practices a the
former shipyard (Figure 1), and releases from the Wy ckoff property. Elevated concentrations of
metas, particularly near the former shipyard, are associated with past shipyard operations,
including the gpplication, use, and remova (by sandblasting) of bottom paints and antifoulants.

Initial Response

Dueto reports of oil observed on the beach, EPA began investigatingthe property in 1971. In
1984, EPA issued an order requiring the Wy ckoff Company to conduct environmenta
investigations. Datacollected at the time reveded the presence of significant soil and
groundwater contamination. Numerous other investigations were conducted at this site prior to
initiation of the RI/FS. The Wy ckoff Company, EPA, the Washington Department of Ecology
(Ecology), and the Nationa Oceanic and Atmospheric Administration (NOAA) dl investigated
other aspects of thesitein the early to mid-1980s under regulatory authority other than
Comprehensive Environmental Response Compensation and Liability Act (CERCLA) authority .
Although work was conducted under Resource Recovery and Conservation Act (RCRA)
authority, the sitewas not considered atreatment, storage and disposd facility (T SDF).

The site, including Eage Harbor, the wood-tresting facility, and other sources of contamination to
Eage Harbor, was listed on the Superfund Nationa Priorities List (NPL) in July 1987. In July
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1988, the Wy ckoff Company was ordered by EPA to instal groundwater extraction wells and a
goundwater trestment plant in an effort to halt continuing release of wood-treating contaminants
to Eage Harbor.

A settlement with the Wy ckoff Company was embodied in a Consent Decree entered in Federd
District Court in August 1994. The Decree creates the Pacific Sound Resources (PSR)
Environmenta Trust into which the heirs of the Wy ckoff Company founders, owners and
operators placed dl ownership rights and shares in the Company to dlow the Trust to maximize
liquidation of al company assets, including nonwood-treating holdings, for the benefit of the
environment. The beneficiaries of the Trust are the United Sates Department of Interior,
Nationa Oceanic and Atmospheric Administration (NOAA) of the Department of Commerce,
and the Suquamish and M uckleshoot Tribes, as Natura Resource Trustees, as well as EPA (the
Superfund trust fund) for reimbursement of CERCLA remedid costs. A memorandum of
agreement was entered into by the beneficiaries of the Trust to ensure that settlement proceeds
would be gpplied toward both environmenta response and natural resource restoration gods.

The groundwater pump-and-treat sy stems were put onlinein 1990. In November 1993, EPA
assumed control of the site and operation of the sy stems and discovered that both the trestment
plant and extraction systems werein astate of disrepair. New extraction wells wereinstalled to
replace the origind seven and avariety of operationa and process improvements were madeto
the trestment sy stem.

The sy stems have been effectivein recovering large amounts of oily creosote in the form of non-
aqueous phaseliquid, or NAPL, and in helping to control the migration of contaminants from the
goundwater to the Harbor. The extracted groundwater contaminated with eevated leves of
PAHs and PCP istreated a the plant so it can be safely discharged through an outfal to Puget
Sound.

Other actions taken to deal with the contamination include demolition and removal of the
buildings, structures, above ground and underground storage tanks, underground foundations and
piping, and the remova of asbestos, sludge, and some heavily contaminated soil. In the East
Harbor, a54-acre sediment cap was placed over contaminated subtida sediments in 1993 and
1994.

Basis for Taking Action

West Harbor Operable Unit
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Intertidal samples from Eage Harbor were found to exceed the maximum concentrations
measured a background locations for anumber of metas (copper, lead, zinc, cadmium, and
arsenic). Thegreatest number of metas detected and the highest concentrations were detected
near the former shipyard on the north shore. Subtidal mercury concentrations exceeded maximum
background values by between two and twenty times throughout the harbor and were
particularly high near the former shipyard.

PAH concentrations were extremely high in intertida sediments adjacent to the Wy ckoff facility
(East Harbor OU) and, to alesser extent, near the ferry termina (West Harbor OU). Sediment
PAH concentrations adjacent to the former shipyard in the West Harbor were lower, but were
still higher than at intertidal background stations. Subtidal samples showed heavy PAH
contamination in the East Harbor, with severd high vaues near the former shipyards in the West
Harbor. Estimated average concentrations of HPAH, the high molecular weight subgroup of
PAH compounds, were highest north of the Wy ckoff facility and in the centrd harbor, and were
significantly higher than background vaues. Concentrations of total PAH (TPAH) and low
molecular weight PAH (LPAH) follow the same generd pattern. Contamination by
pentachlorophenoal is not widespread.

Human populations potentially exposed to contamination include children and adults who
consume contaminated fish and/or shellfish, and individuas, particularly children, who might be
exposed to contaminated intertidal sediments through derma exposure (skin contact) or incidenta
ingestion. Risks from four exposure routes were calculated, including ingestion of contaminated
clams and crabs, ingestion of contaminated fish, ingestion of contaminated intertidal sediments,
and dermal contact with contaminated intertidal sediments. M arine organisms potentidly
exposed to contaminated sediments include sediment-dwelling organisms in three mgor
taxonomic groups: mollusca (e.g., clams), poly chaeta (worms), and crustacea (e.g., anphipods).

Human hedlth risks for Eage Harbor are primarily associated with the consumption of shellfish.
The Eage Harbor human health risk assessment used a high (95" percentile) fish and shellfish
ingestion rate, computed from the 1988 Puget Sound Estuary Program (PSEP) study of seafood
consumption in Puget Sound. The high rate for shdlfish consumption was estimated to be 21.5
grams per day, equivaent to a 1/3-pound servingaweek. The fish consumption rate was 95.1
grams/day for fish. This rate corresponds to 230 servings of 1/3-pound of fish over the course of
ayear. (Thestudy estimated that an average consumer eats a most 30 such servings of fish and
three such servings of shdllfish per year). The high rates were used for the reasonable maximum
exposure (RM E) assumption for adults. These assumptions were modified to develop ingestion
rates for children, based on body weight ratios.
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In the West Harbor, the cancer risks in the 10 range were associated with clam tissues from
aress near theferry terminad and the former shipyard.

East Harbor Operable Unit

Chemica concentrations in Eage Harbor sediments and seafood were elevated with respect to
background locations. However, human hedth risk estimates for exposure to sediment
contaminants through derma contact and sediment ingestion are within or below EPA’s range of
acceptablerisks (EPA’ s acceptablerisk rangeis from 1 in 10,000 (1x104) to 1 in 1,000,000 (1x10
§)). For seafood ingestion, calculated cancer risks are generaly between 10 and 10° at both
Eage Harbor and background locations. Consumption of shdlfish from specific areas (such as
near the Wy ckoff property) results in risk above 10,

The bioassay s for acutetoxicity indicated that sediments from many sampled locations in the
East Harbor weretoxic to amphipods, oyster larvae, or both. The bioassay responses were most
severein areas of high PAH contamination, such as aress of the East Harbor north of the

Wy ckoff facility. Additiona evidence of biologica effects in Eage Harbor includes the
prevaence of liver lesions and tumor in Endish sole, as documented by NOAA. This and
laboratory research citingthe effects of PAH and other sediment contaminants on marine
organisms add to the evidence suggesting potentiad damage to Eage Harbor marinelife. Table 1
summarizes the basdinerisk (i.e., hedth risk prior to any cleanup activities) adjacent to the

Wy ckoff property.

Soil Operable Unit

The Soil OU is divided into three components, the Former Log Storage/Peder Area, the Former
Process Area, and Well CWO01 Area (Figure 6). Thereis widespread near-surface and subsurface
soil contamination in these aress, with very elevated levels of contamination in the Former
Process Area. The contaminants of concern (COCs) in soil are nine PAHs (benzo(@anthracene,
benzo(a)pyrene, benzo(b&k)fluoranthene, chry sene, dibenz(ah)anthracene, indeno(1,2,3-
cd)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and naphthalene), pentachlorophenal,
and dioxins/furans. The primary contributor to cancer risk through soil ingestion by future
residents (the residentia exposure scenario was evauated in the basdine human health risk
assessment) is benzo(a)py rene, acarcinogenic PAH. The remaining carcinogenic high molecular
weight PAHs, or HPAHSs, PCP, and dioxins make up therest. The primary contributor to non-
cancer risk is naphthalene with acalculated hazard quotient of 22.8. Table 2 summarizes the
average exposure, maximum exposure concentration, and associated risk values for chemicals of
concern in the Soil OU.
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Groundwater Operable Unit

The Groundwater Operable Unit includes the soil and groundwater in the saturated zone beneath
the Soil Operable Unit (Figure6). The Groundwater OU is composed of two water-bearing
zones separated by alayer of low-permeability materid, caled the aquitard. These water-bearing
zones (i.e, the upper and lower aquifers) consist of sand and gravel with variable amounts of silt.
The aguitard is comprised of stiff marine silt and denseto hard dacid material. The aquitard is
continuous throughout the site; its thickness varies from 10 feet to 40 feet, but may be asthin as
four feet in isolated areas, and in some locations, contain interbedded sand lay ers.

In the development of cleanup dternatives, the Groundwater OU was divided into three aress:
the upper aguifer beneath the Former Process Area, the upper aquifer beneath the Former Log
Sorage/Peder Area, and the lower aquifer (Figure 6).

Light non-aqueous phase liquid (LNAPL) “pools” have been located in the upper aquifer beneath
the Former Process Areaat maximum thicknesses up to 13 feet. Dense non-aqueous phase liquid
(DNAPL) “pools’ have been measured a maximum thicknesses up to 14 feet. Prior to
instalation of the sheet pilewal in 2001, seeps of NAPL into theintertida areawere observed
aongthe eastern and northern shoreline. The seeps gppeared to coincide with observations of
LNAPL in groundwater on-site. DNAPL pools were observed (and periodicaly removed by
divers) on the harbor floor in the Log Rafting Areawest of the large dock (former West Dock).

L- and DNAPL are present everywhere in the upper aguifer groundwater within the Former
Process Areg, aswell asintheintertidal areas (Figure 7).

Datafrom the Remedia Investigation (June 1997) and subsequent investigations by the U.S
Army Corps of Engneersindicate that there are gpproximately 1 million galons of NAPL in the
upper aquifer of the Former Process Area. The low-permesability layer (aquitard) helps to
minimize the downward vertical migration of DNAPL to the lower aquifer.

The NAPL present at the Wy ckoff OUs consists mostly of amixture of creosote,
pentachlorophenol, and/or aromatic carrier oils. Creosote was used by itsdf in the early years of
wood-trestment production. Later, it was mixed with aromatic carrier oils to obtain degper
penetration of preservativein thewood. Begnningin 1957, pentachlorophenol became
commercidly available for wood-preserving operations and was mixed with aromatic carrier oils.
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The contaminants of primary concern in the upper aquifer groundwater are thirteen polycyclic
aromatic hydrocarbons (PAHS), pentachlorophenol (PCP), and dioxins/furans', which are present
in the groundwater in the form of mobile NAPL, dissolved constituents, and residua NAPL held
in soil pore spaces. Volatile organics and base/neutra and acid extractables (BNAS) aredso
present in the groundwater, however, for purposes of cleanup, they are assumed to be co-located
with the PAHSs.

Samples collected from the upper aquifer beneath the Former Process Areawere not included in
the human hedlth risk assessment dueto the aquifer being classified as non-potable. The upper
aquifer south and west of the Former Process Areaand the lower aquifer groundwater are
assumed to be potentid sources of drinkingwater. Intheupper aquifer groundwater south and
west of the Former Process Area, the excess cancer risk from ingestion of groundwater by future
residents ranges from 5x10° to 4x10*, with the higher vaues found near the Former Process
Area In generd, the primary contributors to cancer risk in groundwater are benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, and benzo(b)anthracene. Table 3 summarizes the
maximum exposure concentration and associated risk vaues for chemicals of concernin
goundwater.

In lower-aquifer groundwater, two of the four wells that wereincluded in the risk assessment
display ed an excess cancer risk of greater than 10° but lower than 10*. However, subsequent
fidd investigations reveded that one of those two wells (CW12) was not screened in the lower
aquifer. Asaresult, datafrom this well may be representative of either the upper aguifer or
contaminant levels penetrating high permesability zones of the aquitard, but not the lower aguifer.

! Dioxins/furans were detected in the NAPL samples, but not in the dissolved-phase
groundwater.
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V. REMEDIAL ACTIONS

EPA organized the Wy ckoff/Eage Harbor Superfund Steinto four operable units (OUS)
(Figure 1):

o OpeableUnit 1. TheEast Harbor OU (PAH contaminated subtida and intertidal
sediments in Eage Harbor; Record of Decision, September 1994)

o OpeableUnit 2. The Wy ckoff Soil OU (PAH, PCP, and dioxins/furans
contaminated unsaturated soil; Record of Decision, February 2000)

o OpeableUnit 3: TheWest Harbor OU (metds, primarily mercury, contaminated

subtida and intertidal sediments in Eage Harbor, and upland
sources; Record of Decision, September 1992, amended December
1995)

e OperableUnit 4: The Wy ckoff Groundwater OU (the saturated soil and
goundwater beneath the Soil OU; Record of Decision, February
2000)

Remedy Selection

West Harbor Operable Unit

The cleanup gods and objectives for the West Harbor OU are to achieve the Sate of Washington
Sediment Qudity Standards (SQS) and reduction of contaminants in fish and shdllfish to levels
protective of human hedth and the environment. While these goas represent a conceptud target
condition, the measurable site-specific objective is the Sate of Washington Sediment

M anagement Standards minimum cleanup level (M CUL), and achievement of the M CUL was the
primary focus of remedid action in this OU. The M CUL must be achieved in thetop ten
centimeters of sediment throughout the West Harbor within ten y ears after the completion of
active sediment remediation or within ten years from control of significant sources to areas
predicted to naturaly recover.

In order to define areas requiring specific ty pes of remedid action, the objectives above were
supplemented by three EPA objectives:
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1) to address sediments containing 5 mglkg (dry weight) or more of mercury, as ameans
of source control;

2) to address intertida sediments containing 1,200 pgkg (dry weight) or more of HPAH.
Shdlfish in such areas contained carcinogenic HPAH above EPA acceptable levels for
protection of human hedlth;

3) to address predicted biologicd impacts, minimize potentia sediment resuspension, and
limit biologcal uptake in areas where sediment concentrations of mercury exceed 2.1
mg/kg mercury dry weight. The sediment concentration of 2.1 mglkg (dry weight) is more
than threetimes the M CUL and isthe High Apparent Effects Threshold (HAET) for
mercury. (Thisis the sediment concentration of mercury above which Puget Sound test
sediments have alway s faled acute toxicity tests for both anphipods and oy ster larvae
and have demonstrated chronic benthic effects).

Contaminated sediments containing 5 mglkg or more of mercury were considered a“ principa
threat” at this operable unit. The selected remedy addressed this principd threat by requiring
remova of these sediments from the marine environment.

The mgor components of the selected remedy for the West Harbor OU include:

* Further evaluation and control of potentia upland sources of contamination to West
Harbor sediments;

* Excavation, solidification/stabilization (if necessary), and upland disposd of
sediments exceeding 5 mgkg mercury (dry weight);

» Placement of acap of clean sediment over areas of high concern for adverse biologcal
effects and potentia contaminant resuspension and bioaccumulation;

* Thin-layer placement of clean sediments to enhance sediment recovery in areas of
moderate concern;

* Naturd recovery and monitoringin areas predicted to achieve the long-term sediment
cleanup objective without sediment remedia action;

» Continued institutiona controls to protect human hedth from exposureto
contaminated fish and shdlfish; and
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« Longterm environmenta monitoringto evauate the effectiveness of the remedy.

In December 1995, EPA issued an amendment incorporating the following changes to the
September 1992 ROD:

» Construct anearshorefill and confined disposd facility (CDF) inintertidd areas
adjacent to the former shipyard property. Hotspot sediments wereto be placed
inside the CDF and capped with clean materia and asphdt. Thisfill would creaste 0.9
acres of additiona land so that the Washington State Department of Transportation
(DOT) could reserve one acre of the property for private boatyard or other water-
dependent operations. To compensate for habitat lost as aresult of the nearshore
CDF, DOT would:

- Enhance the outer wall of the nearshore CDF with alayer of gravel and/or
small pebbleto provide favorable habitat (about 0.19 acre) for barnacles
and mussels. The habitat would resemble habitat lost at thefill site.

- Restore 0.6 acre of edgrass immediately west of the nearshorefill.
Edgrass provides high quadity habitat for juvenile fish and other marine
life

- Construct a 2-acre estuarine salt marsh habitat at the South Bainbridge

Estuarine Wetland and Stream Restoration Ste (ultimately named Schel-
chelb Estuary), near Lynwood Center.

- Furnish the Suquamish Tribe with materids for a1.5-acre M anilaclam
enhancement project.

In addition, DOT would transfer 6 to 8 acres of tideland from the Washington Sate
Department of Transportation to the Suquamish Tribe.

* Implement contaminant source control measures at the former shipyard property
acquired by DOT, to prevent soil contaminants from entering Eage Harbor through
goundwater seeps or surface water runoff. These measures include: the trestment of
heavily contaminated soils in two areas; capping of property soils with asphalt;
diversion of surface water and groundwater; construction of a shoreline barrier to
minimize seawater movement through contaminated soils; implementation of
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pollution prevention practices; and access restrictions. These measures would meet
Sate of Washington soil cleanup standards for industrid land use.

East Harbor Operable Unit

The primary remedid action objectivefor the East Harbor sediments is achievement of the
Sediment Qudity Standards (SQS) and reduction of contaminants in fish and shdllfish to levels
protective of human hedth and the environment. In the subtida aress, active remediation is
required if thetop ten centimeters of sediment contain contaminant concentrations abovethe

M CUL & the completion of upland source control. For theintertida sediments, the surfaceten
centimeters must achievethe M CUL within ten years from control of significant sources to these
aress.

The objective of the M CUL is supplemented by an objective of concentrations of 1,200 pgkg
(dry weight) HPAHS, developed by EPA to address human hedth risks from consumption of

contaminated shdlfish in intertidal areas. This objective requires that intertidal sediment high

molecular weight PAH (HPAH) concentrations must not exceed 1,200 pgkg (dry weight).

Over 50 acres of heavily contaminated subtida sediments in the East Harbor were capped to
address documented adverse biologcal effects and free-phase oily contamination. This action
was conducted under CERCLA remova authorities and was completed prior to the Record of
Decision, signed in September 1994. The selected remedy incorporated the existing sediment cap
and addressed remaining areas of contamination in the East Harbor with aphased cleanup
gpproach.

Thefirst phasewas to be completed concurrent with ongoing EPA efforts to control sources of
contamination from the adjacent Wy ckoff facility. Initia East Harbor actions included:

« enhancement of existinginstitutional controls to reduce public exposureto
contaminated fish and shellfish and to protect the existing cap;

« monitoring and maintenance of the existing cap;
» environmenta monitoringto assess the effectiveness of source control efforts; and
» other actions necessary to ensure protection of human hedlth and the environment,

such as demolition of in-water structures, identification of potential nearshore
sediment hot spots, and evauation of contaminant breskdown rates.

25



Once significant upland sources of contamination to nearshore and intertida areas as wdll as
subtida contaminated areas of the East Harbor have been controlled, fina sediment cleanup in the
East Harbor would commence.

Soil and Groundwater Operable Units

In September 1994, EPA issued an interim ROD for groundwater, which included the following
eements:

» Replacement of the existingtreatment plant. The design of anew treatment plant

began in late 1996 and was completed in July 1998, but the plant was not constructed
pending afina remedy for the Groundwater OU.

* Evauation, maintenance, and upgrade of the existing extraction sy stemvhy draulic
barrier operations. These activities have been completed.

» Evduation of the performance of the existing extraction sy stem and instalation of a
physical barrier, if needed. Because of continued releases to Eage Harbor and Puget
Sound despite ongoing pumping, aslurry wall was proposed as the most gppropriate
kind of barrier.

« Sedingof on-sitewater supply wells. These activities have been completed.

Futureland useis unknown at thistime. It is possiblethat some areas of the site may be
residentid, while others may include recreationd uses. Because residentia cleanup standards are
the most protective, they were chosen as agod for the soil a this site. Remedia action
objectives for cleanup of the soil must address potentia impacts to human residents who could
be exposed to contaminants viaingestion, inhaation, or derma contact.

Remedid action objectives (RAOs) for the Soil OU, as identified in the February 2000 ROD, are:

* Prevent human exposure through direct contact (ingestion, inhaation, or dermal
contact) with contaminated soil.

* Prevent storm water runoff containing contaminated soil from reaching Eagle Harbor.
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Remedid action objectives for cleanup of NAPL in the groundwater at Wy ckoff must address
impacts to marine water quaity, surface water qudity, and sediments in Eage Harbor.

Humans have anegigblerisk of direct contact on-site with groundwater at Wy ckoff.
Groundwater in the upper aquifer underlyingthe Former Process Areaiis not extracted now for
potable, agricultura, or industria purposes dueto the high sdinity levels (see Groundwater
Classification and Basis, above). Ste-specific groundwater contaminant concentration limits that
are protective of the environment and human health were developed and can be found in Table 4.
Calculated pore-water concentrations of COCs are presented in Table 5. Theselimits areto be
met a the mudline (i.e, a the points where groundwater flows into surface water). Therisksin
the other two groundwater areas (the upper aquifer beneath the Former Log Storage/Peder Area
and the lower aquifer) are generdly acceptable as most are below 10° risk. Where therisk
exceeds 10°, the groundwater is in close proximity to the upper aquifer groundwater benesath the
Former Process Area

The remedid action objectives for the Groundwater OU are:

* Reducethe NAPL source and the quantity of NAPL leavingthe upper aquifer beneath
the Former Process Area sufficiently to protect marine water qudity, surface water,
and sediments (e.g., ensure the quantity of NAPL leavingthe site will not adversdly
affect aguatic life and sediments). Ste-specific groundwater contaminant
concentration limits for the upper aquifer groundwater will be met a the mudline.

» Ensure contaminant concentrations in the upper aquifer groundwater leavingthe
Former Process Areawill not adversdy affect marine water qudity, and aquatic lifein

surface water and sediment.

* Protect humans from exposure to groundwater containing contaminant concentrations
above M CLs.

» Protect the groundwater outside the Former Process Areaand in the lower aquifers,
which are potentid drinkingwater sources.

The remedid action objectives for groundwater also support the objectives for sediments
identified in the 1994 Record of Decision for the East Harbor Operable Unit.

The following are mgor components of the selected remedy for the Soil and Groundwater OUs:
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» Construct asheet pilewal around the highly contaminated area of the Former Process
Areato minimize potentid flow of contaminants to Eage Harbor during remediation.

» Conduct apilot study to test the goplicability and effectiveness of therma
remediation, i.e., steaminjection. The pilot study was designed and will be
implemented with the ability to expand to the full-scae sy stem.

EPA deveoped performance expectations in the February 2000 ROD for the pilot

study that correspond to thefina cleanup gods. If the pilot study reasonably
achieves the following performance expectations, EPA believes that full-scae
remediation is likely to be successful:

- Remove substantialy al the mobile free-product NAPL from the pilot
treatment area.

- Reasonably predict that the post-trestment dissolved concentrations that
move from the site to Eage Harbor and Puget Sound would not exceed
marinewater quality/criteria, surface water quality, and sediment standards
a themudline. EPA bdlieves that thermal effects will contributeto
significantly enhancerates of biodegradation and hy drous
pyrolysis/oxidation (HPO) of NAPL constituents dissolved in
groundwater before they can moveto sensitive receptors or environments,
thus potentidly diminatingthe need for along-term remediation presence
a thissite.

- Attain the Washington Sate M odd Toxics Control Act (M TCA) cleanup

levels in surface soil within the pilot study area. If M TCA soail cleanup
levels are not likely to be atained, EPA may still implement full-scae
remediation but will consider acombination of actions for the soil which
may include asoil cap, institutional controls, or other measures integrated
into the future site use to ensure long-term human health and
environmenta protection.

» If thepilot study is successful (Scenario 1) a meeting performance expectations, then:
- Consolidate contaminated hot spots from the Former Log Storage/Peder

Area (LSPA) and the Well CWO01 Area (approximatey 40,000 cubic
yards) within the Former Process Area. EPA began soil
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removal/consolidation activities in December 2000, prior to completion of
the pilot project, because soil needed to be excavated in the Former LSPA
for construction of the habitat mitigation beach (see Remedy
Implementation, Soil and Groundwater OUs). In late 2001, EPA began
remova of remaining contaminated soil from the Former LSPA and the
Wedl CWO01 Area. Soil remova activities were completed in February
2002.

- Remediate the soil and groundwater within the Former Process Areaby
full-scale thermal trestment.

- Construct avapor cover over thetreatment area (the Former Process Area)
to enhance recovery of contaminated vapors, minimize emissions to the
amosphere, and reduce odors.

- M onitor biodegradation, oxidation, and other thermally -enhanced
atenuation processes in soil and groundwater during and after active
therma treatment is completed to confirm whether further reductions in
contaminant concentrations are being achieved.

» If thepilot study is not successful (Scenario 2), then:

- Implement the contingency remedy, which would consist of a surface soil
cap over the Former Process Area, containment of contaminated
goundwater and NAPL with a sheet pilewall and extraction sy stem, and
construction of areplacement treatment plant for ongoing treatment of
contaminated groundwater.
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e Common dements of Scenarios 1 and 2:

- M onitor both the upper groundwater aquifer outside of the Former
Process Areaand the lower aquifer beneath the entire siteto identify
trends in groundwater data and ensurethat contaminant levels are not
increasing and for decreasing trends.

- Establish institutional controls to:

v Ensure that the upper aguifer groundwater outside the Former
Process Areaand the lower aguifer remain unused until protective
levels are reached.

v Ensure that the upper aquifer groundwater within the Former

Process Arearemains unused dueto contaminants that may remain
after thermal treatment or will remain as part of the contingency
remedy. This portion of the upper aquifer is dso not potable due
to high sdinity leves.

v Restrict site useto reduce therisk of direct exposureto surface
soil, if necessary.

If successful, Thermal Remediation could provide permanent protection to human hedth and the
environment. This dternative could remove substantidly al mobile non-aqueous phase liquids,
the principlethrest. If successful, this aternative would be a cost-effective and permanent
solution to contamination a the Wy ckoff Soil and Groundwater Operable Units (OUS).

Remedy Implementation

West Harbor Operable Unit

TheWest Harbor OU consists of two areas: oneat and adjacent to the old shipyard where
remedia construction was performed in 1997 and where mercury was the principd threat, and a
second area under the Ferry Termina where heavy polycyclic aromatic hy drocarbons (HPAHS)
were above Washington Sate Sediment M anagement Standards but were at concentrations that
were expected to naturaly degrade to below risk-based criteriawithin 10 years, as dlowed under
the Sediment M anagement Standards.
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The West Harbor OU remedial construction was completed during the summer of 1997. The
remedy consisted of upland remedid actions, sediment remedia actions, and habitat restoration.
Completion of these activities, described below, provide the basis for the fina remedy
implementation of the West Harbor OU. The overdl god of the remedy was to bring the West
Harbor into compliance with the Washington State Sediment M anagement Sandards (WAC 173-
204).

For al remedid construction activities, surveyingwas conducted prior to start of work to stake
out areas for construction; during construction to measure, document, and verify thelatera and
vertica extent of excavations, structures, earthwork drawings; and after construction was
completeto verify thefina grades. This effort included regular grade checks during earthwork
activities and subgrade preparation, and hy drographic survey s for offshore areas before, during,
and after dredgng and capping activities were completed. Cappingsurveys were done by an
independent surveyor.

Upland: The upland remedy was implemented to control source areas on the former shipyard
property to prevent soil contaminants from entering Eage Harbor. Upland remedid actions
consisted of:

. Source control through soil stabilization of two upland “ hot spot” aress;

. Instalation of atidal barrier sy stem adjacent to the landfill located in the
northwest corner of the upland areato minimize the potentia for seeps
that could impact capped sediments;

. Instalation of acutoff drainage sy stem aongthe northern boundary of the
siteto intercept and cutoff surface and shalow subsurface water run-on;

. Instalation of an asphat concrete cap across the former Bainbridge M arine

Services upland to minimize the potentia for soils to run off to capped
sediments.

Soil Stabilization. Theintent of the soil stabilization work was to stabilizethe upper
threefeet of soilsin two aress, significantly reducingthe leachability and permesbility of
the soils. Sabilization aso minimized the potentid for erosion by increasingthe
structurd strength of the soil and serving as alow permeability cap over the soils.
Sabilization consisted of solidification of the upper 3 feet of soil in the two source areas
with apozzolan-Portland cement system. The soil was excavated and screened to remove
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materid greater than 2 inches in diameter that could interfere with pug mill stabilization
operations. M aterias greater than 2 inches in diameter were disposed of off-site a
Olympic View Landfill. Followingexcavation, verification soil samples were taken from
the excavation faces to determine if additiona excavation was necessary. At thefirst
excavation, four verification samples were taken and were below action levels, so no
further excavation was needed. At the second excavation, atota of 14 samples were
taken. Theaction levels were 10,000 mg/kg copper, 10 mgkg mercury, and 6,000 mgkg
zinc. Duringtreatment, samples were taken of the production runs to confirm mix
performance. Treated soils were placed back in the excavation, and quality assurance
testing (for density and moisture content) was performed during placement of thetrested
soils.

Tidal Barrier. Thetidd barrier lines the slope of the former landfill a the old shipyard.
The objective of thetidal barrier was to protect the slope against erosion and washout and
to contain landfill constituents such as copper, lead, and zinc, by controllingthetida
exchangeto rdatively deep landfill materials. Thetida barrier consists of aspecidly
woven double-lay er geotextile sy nthetic fabric with voids that was laid over a
geomembrane lay er on the existing slope and then pumped full of concrete grout to form a
stablemat. Thetida barrier is anchored by akey trench a the base of the landfill slope.
Topsoil was placed over aportion of thetida barrier system as required by the
specifications. Thelocation of the key trench was determined by core samplingto
confirm the presence of a 3-foot thickness of sediment over the landfill. Thelocation of
the anchor trench and latera extent of the gegomembrane and concrete mat were established
and controlled during construction using alaser plane survey instrument.

North Cutoff Trench. The objective of the northern cutoff trench was to intercept
seasonal shallow groundwater flowing south above the gacid till unit and to divert it to
the ravine on the west side of the site so that it does not contact the remediated area. The
cutoff trench was excavated along the north boundary of the site, a the base of the soil
slope on the north side of the existing pedestrian footpath. The excavation was made at
least onefoot into the gacid till. Thetrench bottom and downgradient (south) side of the
excavation were lined with a geomembrane under ageotextile. The drainage pipe was
slotted high density polyethylene (HDPE), and was backfilled with clean peagravel. The
excavated grade of the trench was controlled during construction using alaser plane
survey instrument. Geologsts confirmed that the trench was completed in thetill.

Grading and Paving. Findly, the upland areas (including the soil stabilization areas)
were graded and paved with asphaltic concrete to provide an impermesble cap over the
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underlying soils to prevent infiltration of surface water and precipitation. Prior to
paving, the boat repair shop (adjacent to the former landfill a the northwest corner of the
site) was torn down. Savagesble materids were separated from non-savageable
materias; demolition debris was disposed of at Olympic View Landfill. The areapaved
includes the boat repair shop concrete foundation, the soil stabilization areas, and the
CDF (essentidly al upland areas of the former shipyard that are not currently benesth a
building). Surface water from the paved areas drains through catch basins and astorm
water drainage sy stem that discharges to Eage Harbor. The Steis dso fenced.

Underground Storage Tank Removal. In addition, prior to remedia construction, two
underground storage tanks were removed from the former shipyard site (10,000 gdlon
diesd and 1,000 gdlon gasoling). A third underground storage tank was discovered during
remedia construction (10,000 gallon bunker oil). All tanks were removed in accordance
with Ecology underground storage tank guidelines. Verification samples taken fromthe
sides of the excavations showed no constituents remain above Ecology criteria.

Sdiments:  Sediment remedia actions were conducted to remediate the sediments so that they
could come into compliance with the Washington Sate Sediment M anagement Standards
M inimum Cleanup Levels within 10 years of active remediation, as alowed in the regulations.
Intertidal and subtida sediment remedia actions consisted of:
. removal, trestment, and disposd offsite of DU1 sediments (those that exceeded the
Dangerous Waste [DW] criteria);
. remova and disposa in an on-site confined disposal facility (CDF) of principa threst
hot spot sediments containing more than 5 mgkg total mercury;
. backfilled dredged areas to pre-existing grade elevations;

. placement of athick cap (1 meter) over sediments containing >2.1 mg/kg mercury;

. placement of athin cap (15 centimeters) over sediments exceeding chemica or
biologca cleanup standards; and

. sediment armoring.

Removal of DU1 Sediments The purpose of DU1 sediments remova was to remove and
dispose of offsite those sediments that potentialy exceeded the dangerous waste criteria
(WAC 173-303-100). These sediments were removed fromintertidal and subtida areas and
from within the footprint of the CDF. Sediments were excavated using land-based equipment
such as abackhoe. Verification samples weretaken from the sidewdls and base of the
excavation to verify that remaining sediments were below dangerous waste criteria. The
excavated sediments were then stabilized in the on-site pug mill using a Portland cement
mixture. The stabilized mixture was dlowed to cure on-site and then was sampled to
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determinedisposa. The stabilized mixture passed the testing and was not a dangerous waste,
so it was disposed of a Olympic View Landfill.

Removal of Principal Threat Sediments. Sediments containing greater than 5 mgkgtota
mercury were defined as principd threats for the West Harbor OU. Sediments were removed
from hot spot areas containing more than 5 mglkgtotal mercury. These sediments were
removed using either land-based methods (during extreme low tides) or were dredged using a
clamshell bucket.

Contaminated sediments in the nearshore area were removed during extreme low tide using
conventional excavation methods (e.g, front-end loaders). Theinitid boundaries were
determined using conventiona range/survey techniques and were delineated using flagging and
corner stakes. Therequired excavation depth was determined by the contractor by measuring
down from the survey tagusingastory pole and measuringtape. Contaminated sediments
from nearshore areas (those excavated using land-based techniques) were stockpiled for
dewatering on the asphalt-trested base work area (ATB pad, which drained to asump that
was pumped to storage tanks), prior to offloading to the CDF using a backhoe.

Prior to dredgng, asurvey was performed of the areato be dredged. A dredge plan and cut
sequence to achieve the required dredge depth was produced by the contractor. Section lines
showing the required excavation depth plus overal dredge dlowance were transferred to acut
plan used by the dredge operator in determiningthe horizonta and vertica extent of the
dredge cut. Duringdredging, hot spot materid was removed in overlgpping cuts dongthe
dredge s swing path. Dredging depth was determined by siting bucket wires marked in 1
foot, 5 foot, and 10 foot increments. T he dredge depth was corrected for tides, which were
continuously monitored using aHazen eectronic tide gauge. Once the area ahead of the
dredge was excavated to required excavation grade, the dredge would set ahead to begn it’s
next cut sequence. To move ahead, the dredge would devateit’s spuds and “ crab” forward
by payingin on an extended derrick with grounded bucket. Oncein position to begn it’s next
cut sequence the dredge would drop its spuds to the harbor floor, effectively holdingthe
dredge and materia barge in position.

The dredge operator minimized sediment resuspension by reducingtherate a which afull
bucket was retrieved through the water column. A silt curtain that dlowed for tidal
fluctuations extended from the water surface to the harbor floor and was in place around the
perimeter of the dredgng operation at al times. Contaminated sediments were stockpiled for
dewateringon abarge, prior to offloadingto the CDF aclam shell.



Survey s were conducted before, during, and after excavation to determine the area excavated
and depth dredged. Survey s were conducted using conventiona range/survey techniques
(during extreme low tides); lead line soundings (for subtida areas during construction); and
hy drographic techniques (before and after dredgng and capping). The hydrographic surveys
were conducted using asinge frequency depth sounder to acquire the vertica depth and a
differential gobal positioning sy stemto obtain the horizonta position. The depth sounder
and positioning sy stem were integrated with Hy pack survey and navigational software so
that thex,y,z survey datawas recorded in red time on adata collector. The depth datawas
corrected for tide, which was continuously monitored usingaHazen eectronic tide gauge.

Sediment samples were taken within the excavated and dredged locations after sediment
remova and dredgngwas completeto verify that sediments remainingin Eage Harbor were
below M CUL. After this verification was complete, clean materias were placed to bringthe
contours back to the origna grade.

Water qudity was monitored before, during, and after dredgng. Water quaity measurements
during construction were established in the EPA-issued Water Quality Certification to assure
compliance with the Clean Water Act Section 401. M easures to protect water quaity during
dredgng and cap placement include (1) use of asilt curtain around the area being dredged, (2)
reducingtherate a which the dredge bucket was retrieved through the water column, (3)
limiting the rate of materia placement for capping. During dredgng, eight turbidity and
dissolved oxy gen samples were taken daily from four locations (top and bottom of water
column) around the area being dredged.

Confined Digposal Facility. Excavated sediments were placed in the CDF up to aheight of
8.7 ft M LLW (design devation 10 feet M LLW), below the water table. Contaminated
sediments were placed in the CDF so that they would remain in afully saturated, anoxic state
so that methy| mercury (abioavailable form of mercury) could not develop. The CDF was
designed to contain contaminated dredged materia, and contains afill berm and liner under
agpproximately 5 feet of clean fill soils and asphdt pavement. Sediments within the CDF are
confined below thewater table (below 10 feet M LLW). The CDF is designed to separatethe
contaminants from the environment, and provide additiona workingareafor DOT.

In order to construct the CDF, Pier B a the south end of the site was torn down. The piles
from Pier B were cut off 2 feet below the mud line within thefoot print of the CDF to
prevent the overlying liner from being damaged by the piles during construction. Other
onshore pilings were cutoff using a chainsaw; offshore pilings were pulled out using a
vibratory hammer. Debris was disposed of offsite at Olympic View Landfill.
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Prior to dredgng, the CDF perimeter containment berm was constructed. First, akey trench
was constructed aong the offshore edge of the berm footprint. Theintent of the trench was
to removed soft subgrade soils that, if left in place, may have adversdly affected the overal
long-term seismic stability of theberm. The materias excavated from the key trench were
placed in theinner haf of the containment berm. Approximately 25 ecology blocks (large
concrete blocks) were placed near the middle of the berm footprint to retain dredged key
materid and remain permanently within the berm. The berm was crested using training dikes
aongtheinner and outer edges of the berm which werefilled with sdect fill materid. The
sdlect fill material was compacted with avibratory roller following placement of each lift. The
top of geomembrane was key ed into atrench on theinner side of the CDF berm and secured
in place by additiond ecology blocks. After completion of the berm, agraved habitat
enhancement cap was placed on the outer slope up to 12 feet evation to provide habitat
and quarry spals were placed abovethis (riprap).

An HDPE liner was placed across the bottom and inside slopes of the CDF to maintain static
goundwater elevation within the CDF at 10 feet MLLW. Adjacent membrane edges were
overlapped 3 feet. A geotextile was placed under the liner on the slopes to protect theliner
from the rocks of thetraining dike.

Thedevation, slopes, grade, and latera extent of the CDF berm were regularly checked during
construction using alaser plane survey instrument. No water was discharged from the inside
of the CDF during placement of dredged sediment, so water quality monitoringwas not
needed duringthis procedure. Compaction of select fill in the berm and buffer materid over
placed sediment was tested in the field during construction using a nuclear dosimeter.
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Sediment Capping. Sediments were capped based on the concentration remaningin thein-
place sediments. Theintent of the sediment capping activities was:

. to isolate residua mercury-contaminated, marine sediments from the
surrounding water body and
. to effectively lower the sediment concentrations in the biologcally active zone

(top 10 cm, approximatey 6 inches).

All cap materid was obtained from the Lone Star quarry in Steilacoom, WA ; Jack Cewe
Limited; and Fred Hills Facility in Poulsbo, WA.

Onceremovad of principd threat hot spot sediments had been verified by post-verification
sediment sampling, areas of “ moderate concern” (between 2.1 mgkg and 5 mglkg mercury)
and “low concern” (between 0.59 and 2.1 mgkg mercury) were covered with thick and thin
caps of clean sediment, respectively. Thethick cap consisted of aminimum of 30 inches of
capping materia with 6 inches overplacement allowance, plus a minimum of 6 inches of gravel
cap with a6 inch overplacement dlowance. Thethin cap consisted of a minimum of 6 inches
of capping materiad with 6 inches overplacement adlowance, plus aminimum of 6 inches of
gave cap with a6 inch overplacement alowance. Although theinitia requirements included
an additional 6 inches of gravel armor on top of certain portions of the cap to prevent erosion
caused by Washington State Ferries vessdls, the contractor was able to obtain 4-inch-minus
capping materia that alowed the cap to perform as thearmor. Thefind design depth of the
caps was 36 inches for thethick cgp and 6 inches for the thin cap (the biologcdly active
zone).

The caps were placed (1) mechanicaly by dropping the sediments using aclamshell dredge
bucket, (2) hydraulicaly by washingthe clean sediment off of barges usingahigh pressure
weter jet, and (3) (in portions of thethick cap adjacent to the shore) by land-based methods
such as using backhoes. M onitoring methods used to assurethat the cap was placed as
designed were the same as those used to determine that the area dredged was as designed.

Capping using the clamshell method was performed by grabbing materia from the materid
barge and swingngthe full clamshell to the cap areaahead of the dredge. The clamshell was
swung as deep as possiblein the water column while still providing some leve of visibility
for placement control. Generaly, the clamshdl bucket was swungjust below the waterline
and opened asmall amount to alow the materia to fal out over acontrolled swingpath. The
cap materid fell through the water column and settled over the cap area. T o account for
factors such as loss of fines in suspension and positioning inaccuracies, the contractor
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typicaly placed an additiona 12 inches of capping materia over thick cap areas and 6 inches
of cappingmateria over thin cap areas. During construction lead-line soundings were made to
determine cap thickness. In addition, post-cap survey s were performed using hy drographic
and topographic electronic surveying methods to identify capped areas not meeting required
thickness. Additiona materid was added to these areas, and additiona post-cap soundings
were performed over the“ low spots’ to verify that adl capped areas had the required cap
thickness.

Hydraulic placement was used to place the cap materia located under Pier A and the DOT
dock. Thehydraulic placement technology used a centrifugd pump mounted on adeck barge
to transport acapping materia slurry to the areas under the docks. Thewater for the slurry
was obtained from the harbor through apump intake on the side of the barge. The capping
materia was placed in ahopper above the pump and introduced to cregste the slurry on the
discharge side of the pump. Theslurry was pumped through a100° HDPE pipe. The
discharge end of the pipewas capped and a6’ wide by 36" longslit was cut in the upper
portion of the pipe near theend. The slurry discharge was controlled manualy by two lines
atached to theend of the pipe. Theslurry was placed approximately 3 to 6 feet below the
water surface over theintended cappingarea. Theslurry discharged upward initialy about
oneto two feet then gradudly fell through the water column and settled on the harbor floor.
EPA reguested that water quaity monitoring be performed to address observations of
turbidity created by the hydraulic cap placement techniques. Water quaity monitoringwas
implemented for the remaining hy draulic capping effort; no non-compliance discharge events
were found during the remainder of the hydraulic capping period. Water quaity samples for
turbidity and dissolved oxy gen were taken from the edge of the compliance zone boundary
and within the mixing zone from three depths: surface, middle, and bottom.

Hydraulic method capping thickness was monitored by both placement of aknown volume of
materia over aknown area between pilings with alowances for an additional foot over thick
cap areas to account for losses and placement inaccuracies. In addition, pre- and post-cap
lead line soundings were made. Additiona material was added until the minimum required
thickness was achieved.

Land-based placement was used in theintertida areas accessible from land during extreme low
tides. Cappingwas performed using Bobcats and small backhoes. About haf of the land-
based cappingwork was performed adjacent to the docks. To minimize sloughingand
facilitate asafe work environment, excavations wereimmediately capped. In generd, the
excavation/capping sequence proceeded from west to east, dlowingthe Bobcats to transport
clean materia over the stable capped surface. Carewas taken to minimize mixing of the
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capping materia with the excavated hot spot materia. Where spillage of the contaminated
materia occurred over acapped areg, the affected capping materia was removed and replaced
with clean materid. In addition, gopproximately 32 CY of coarse round “ fish rock” a and
below the—3 feet M LLW contour was placed underneath the dock areato mitigate the effects
of scour dueto DOT vessd prop wash.

Pre-cap, post-cap, and qudity control survey s were performed using hy drographic and
topographic methods for offshore and under dock capping, respectively to verify that
adequate cap thicknesses had been placed.

Habitat Restoration: In order to compensate for the loss of 0.9 acres of aguatic habitat when the
CDF was built, the PRPs performed various habitat restoration activities. These activities
included:

. enhancement of the face of the CDF berm face with gravel/cobble lay ers
(approximatey 0.2 acres);

. an attempt to establish a0.6-acre edgrass planting siteimmediately west of West
Harbor OU CDF and cap;

. construction of a 2-acre Schel-chelb Estuary at the south shore of Bainbridge Island;

. providing the Suquamish Tribe with $110,000 for clam enhancements and other

restoration projects performed by the Tribe.

Habitat mitigation completed as part of the 1997 West Harbor Operable Unit (WHOU) remedid
work included construction of on-site gravel/cobble habitat lay ers on the seaward face of the CDF
during construction. In addition, the contractor also enhanced an additiona 0.2 acres of habitat
by placing gravel/cobble lay ers on the surface of thetida flow barrier during construction of the
tidd barrier (see above).

A 0.6-acre edgrass transplant site was established immediately west of the CDF and cap in
September-October 1998, after water quality surveys and laboratory experiments in 1997
indicated that this location would support edgrass growth. Approximately 10,000 edgrass
shoots were planted in 1998. M onitoring of the eelgrass was to be conducted over 4 years to
determine surviva and spread (see bdow). The edgrass did not survive, and additiona habitat
mitigation is required.

The Schd-chelb estuarine mitigetion siteis located a the southwestern end of Bainbridge Island,
2.1 miles southwest of the Superfund Site. It isthe site of apreviously existing estuary that was
filled in during road construction around 1900. The mitigation siteis designed and constructed to
be anaturdly functioningwetland. The site provides one acre of upland buffer and two acres of
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tidal inundated estuarine wetland. The wetland is divided into mudflat, low sat marsh, and high
sdt marsh habitats. A freshwater component is provided by the restored stream which empties
into the north end of the mitigation site. The south end of the siteis connected to Puget Sound
viaa40-foot long, 24-inch diameter culvert. Construction of the estuary was completed in early
summer of 1997, and was planted from February through late spring 1998.

East Harbor Operable Unit

The East Harbor Subtida Cap was completed in three phases over seven years, and when
appropriate and necessary, was coordinated with activities on the Soil and Groundwater OUs.
Completion of the subtida cap and intertida activities described below provide the basis for the
final remedy implementation of the East Harbor OU.
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Phasel: EPA issued an Action M emorandum for anon-time-critical remova action on June 15,
1993. EPA limited the removal action to those heavily PAH-contaminated marine sedimentsin
the East Harbor OU where sediment toxicity had been documented by the remedia investigation
and where NAPL have been observed on the Harbor sediment surface. Clean sediments were
beneficidly used from afedera dredgng project in the Shohomish River near Everett,
Washington. This materia underwent chemica and biologica testing under the Puget Sound
Dredged Disposa Andysis (PSDDA) program, and was found suitable for open-water
placement. TheU.S Army Corps of Engneers (USACE), through an interagency agreement
(IAG) with EPA, coordinated the design, implementation, and oversight of cap construction and
monitoring. Sediment placement activities began September 1993, and concluded in M arch 1994.

The objective of the remova action was to bring surface sediments located in the East Harbor OU
into compliance with the Washington Sate Sediment M anagement Standards M inimum Cleanup
Leves (WAC 173-204-520). Placement of clean dredged sands over the contaminated sediments
met that objective and aso accomplished the following:

. Isolate the contaminated sediments, blocking vertica migration of contaminants.

. Effectively lower the sediment contaminant levels in the biologcaly active zone,
defined by theresults of the RI/FSas the upper 10 centimeters (cm).

. Provide a clean substrate for recolonization by benthic infauna organisms.

The god of placement was to cover the contaminated sediments with auniform 3 foot layer of
clean sediments. Approximatey 275,000 cubic yards (cy) of dredged materia was placed in the
East Harbor, covering over 54 acres, to complete the remova action. Two placement methods
were used: (1) washing from the deck of abarge with ahigh-pressure water jet. This method of
placement minimized the amount of re-suspension of contaminated sediments or “ splashing’ of
NAPL up into thewater column by reducingthe impact velocity of faling cap materid; and (2)
split-hull barge with restricted opening ange on the barge.

Phasell: 1n2000-2001, EPA extended the orignal sediment cap by an additiona 15 acresina
nearshore area adjacent to the former Wy ckoff facility, known as thelog-raftingarea. This area
was not remediated during Phase | dueto alack of upland source control a thetime. Efforts
were made to obtain gppropriately-sized capping materias from nearby navigetiona dredging
projects. However, dueto scheduling conflicts and cost, gpproximately 120,000 cubic y ards of
borrow materia was purchased from Glacier Northwest quarry located in Dupont, Washington.
The cap extended from the 1994 cap’ s gpproximate 3-foot thickness contour (located
approximately 900 ft offshore) to the Wy ckoff facility’s northern shoreline (Figure 8). Thecap
materid was washed from flat-deck barges with ahigh-pressure water jet as the barge
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continuously moved (by tug) to avoid excessive placement a onelocation. Smilar to thefirst
phase of the cap, this method assured that the sediments fell gradualy to minimize resuspension
of contaminants into the water column, while allowing placement of ardatively uniform layer of
material over alarge area.

Phaselll: Inearly 2002, EPA placed an additional 50,000 cubic yards of clean borrow materia
in ashalow subtidd areato createintertida habitat to form acontinuous intertidal beach aong
the Eage Harbor shordine (Figure 8). This areais known as the Intertida Cap and connects the
new habitat beach to the west (created to mitigate for the construction of the sheet pilewall (see
below)), with existingintertidal areas to the east. This areaiis sloped from the shorelineat +13
feet mean lower low water (M LLW) to approximately -15feet M LLW. This cap dso findized
coverage of contaminated sediments in the former log-raftingarea. Dredged materia was not
suitable for this phase of the cap dueto placement by conveyor from abarge. Borrow materia
from the Glacier Northwest quarry located in Dupont, Washington was utilized. The mgority of
the cap was constructed with materid similar in sizeto that used for the Phase Il cap and the
mitigation beach. A surfacelayer of “fish mix” was added to assure continuity with the
mitigation beach. On the east side of the Phase 1l cap areg, larger materia including cobbles was
added to maintain consistency with the naturdly occurring materidsinthat area

For each phase of capping, the following monitoring methods were used to assure that the cap
was placed as designed and that water quaity standards were met. The designed cap thickness
and known area of coverage provided an estimate of the totd volume of materia required. The
position of the barges were determined using adifferentia goba position satellite system
displayed to thetugoperator in “red time’ on alaptop computer located in the tug wheehouse.
The barge locations were updated every 30 seconds. As new locations were added, the tug
operator maneuvered to create uniform coverage. Every minute, barge positions were recorded
on-board the tug and, viaradio link, a the U.S. Army Corps of Engneers Sedttle office, where
the positions were plotted and connected to creste barge track lines. The density of track lines
and the known quantity of materia placed over the time during which thetrack line were plotted
were used to estimate areas that needed additiona materia or areas to be avoided because they
had aready received material. The success of this placement method was criticaly dependent on
the ability to monitor and record barge positions.

The extent and thickness of the accumulated cap material were monitored using bathy metric
surveys. Bathymetric survey s were carried out to assurethat capping materiad accumulated in a
manner that led to the desired coverage and cap configuration. Consecutive surveys of pre- and
post-construction bathy metric measurements were aso used to confirm that the desired
thickness of capping materia was placed over the entire area of concern.
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All water quality measurements during construction were established in the EPA issued Water
Quadlity Certification to assure compliance with the Clean Water Act Section 401. M easures to
protect water quaity during cap placement included: (1) placement of sorbent booms, (2)
temporarily stoppingwork if measurements indicated that water quaity (turbidity or dissolved
0Xy gen) was being jeopardized, and (3) limitingtherate of materia placement. Turbidity and
dissolved oxy gen measurements at three locations were used to the extent practicableto
accomplish real-time monitoring, after an initial sampling of the water to gather baseline data
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Soil and Groundwater Operable Units

Groundwater Treatment Plant and Extraction System: As summarized above, interim remedies
selected in the September 1994 Groundwater OU Interim ROD are either completed or are on-
hold. Theexisting groundwater trestment plant and reconstructed extraction sy stem continues to
be operationd. Theextraction system of seven active wdls provides an average pumpingrate of
35 gdllons per minute (gom) 24 hours per day, seven day s per week. Ongoing extraction and
treatment of contaminated groundwater is necessary to maintain an inward gradient within the
contaminated upper aquifer and an upward gradient from the lower aquifer to the upper aquifer.
The primary purpose of the extraction sy stem and trestment plant is to maintain hydraulic
control of the upper aquifer by pumping and treating of contaminated groundwater. The
secondary purposeis to recover creosote product (NAPL) from the subsurface. The extraction
sy stem and treatment plant continues to remove approximately 200-300 gdlons of L- and
DNAPL per month, and treats approximatey 2 million galons of contaminated groundwater per
month, respectively. To date, the extraction sy stem has recovered gpproximately 100,000
gdlons of NAPL and the trestment plant has trested over 370 million gellons of extracted
contaminated groundwater.

Whilethe treatment plant and extraction sy stem are currently operational, both sy stems continue
to require extensive preventative and corrective maintenance. In many cases, pumpsin the
extraction sy stem and treatment plant have reached the end of their service lives and require
rebuilding. Corrosion and chemica incompatibility between the origna materias of construction
and site contaminants and conditions contribute to ongoing maintenanceissues. In preparation
for the steam injection pilot study, an aggressive pump rebuild schedule was implemented. Other
components of the trestment sy stem require extensive maintenance or replacement in the near
future for the existing sy stem to remain operationd. These maintenance activities include:

. Repair or replacement of the existing depurator (primary trestment) in the treatment
plant. Thedepurator has largay ceased to function since January 2002 and has been
replaced in preparation for the steam injection pilot study.

. Replacement of the biofilter tank (T-205), which is badly corroded and is showing
indications of structurd failure.

. Replacement of polyviny| chloride (PVC) pipingwithin the treatment plant that has
degraded due to contact with hy drocarbon-contaminated groundwater.



. Replacement of filter mediain the multimediafilters which are becoming clogged with
solids from the activated sludge component of the trestment sy stem.

. Removal of sludge and repair to two large equilization tanks (T-401 and T-402),
which have not been serviced for thelast 12 years and were damaged in the February
2001 earthquake.

Despite these maintenance challenges, the treatment sy stem continues to operate a ahigh rate of
efficiency. Thisis particularly true of the activated sludge component of the system. The
activated sludge sy stem represents the treetment plant’s secondary treatment that utilizes
microbiologcal activity to treat contaminated groundwater. Since January 2002, the biologica
treatment sy stem has consistently reduced PAH concentrations by 99% and PCP concentrations
by greater than 98%. This high removal efficiency has drasticaly reduced the amount of
activated carbon consumed in the trestment plant’s tertiary sy stem (granular activated carbon).
Effluent discharge limits to Puget Sound have never been exceeded.

Sheet Pile Containment Wall: In addition to the extraction/treatment sy stem, aphysica barrier
has been constructed to reduce the migration of contaminants from the Wy ckoff facility to Eage
Harbor and Puget Sound. Two sheet pilewals were constructed on the Wy ckoff site from
November 2000 to February 2001: a 1,870-foot-long outer wall aongthe shoreline surrounding
the Former Process Area, and a 536-foot-long inner wall surrounding the steam injection pilot
test areato prevent recontamination during and after the pilot project (Figure5). Driving depths
varied from 25 to 90 feet for the outer wal and 15 to 45 feet for theinner wal. Thetoe of the
walls were keyed aminimum of 4 to 5 feet into the upper surface of the underlying dacid till (or
aquitard). Theaquitard is ahighly impermeable barrier between the upper and lower aquifers
that minimizes the migration of creosote product into the lower aquifer. The outer wall was
constructed 10 to 35 feet seaward from the shoreline near the toe of theriprap aongthe eastern
and northeastern shordine and just bey ond the bulkheads dong the western side of the site
(Figure9). This dighment was developed to avoid debris and buried obstacles the sheet piles
may encounter during construction. Theresultingtotad intertidd and subtida habitat loss was
agpproximately 0.69 acre. The space between the piles and the shoreline was backfilled with clean
silty sand excavated from the Former Log Storage/Peder Area. (See Habitat M itigation Beach
Construction, below).

In the event that the steam injection pilot project does not meet performance gods, the outer
sheet pilewal will remain in-place and form the principa component of the containment remedy .
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EPA sdected the British Sted Frodingham interlock for its tight joint to minimize leskage of
contaminants into the surrounding surface water. The British Sedl Z-section No. 5 piles,
meeting American Society for Testingand M aterids (ASTM) A572, Grade 50 sted, was sdlected
for its strength and driveability in the existing soil conditions a Wy ckoff. Joint sedlants were not
used in theinterlock joints for anumber of reasons: (1) up to 95 foot driving depths, (2) driving
through 20 to 30 feet of dense cobbles, (3) a10 foot tidd fluctuation, and (4) the potentid site-
wide use of steam injection. Poly mer, eastomeric and bituminous sedls are not capable of
maintaining an intact seal when subjected to thermal conditions and cementitious products will
not maintain integrity when exposed to therma gradients. However, to further reduce leskage
through the sheet pilejoints, every other sheet pile pair werewelded at thejoints prior to
instalation, thereby reducingtherates of potentia leakage by haf.

Approximately 200,000 square feet of sheet pile was required for the outer containment wall and
pilot areawadl. This quantity required two mill rollings and approximatey four months from
time of placingthe order to delivery on-site. Construction began in early November 2000. The
construction schedule was established, in part, dueto significant concerns voiced by the nearby
community of noiseimpacts. The community requested awinter construction season when they
aremore likely to be indoors with windows and doors closed. However, construction had to be
completed by February 15, 2001 when no in-water work is allowed due to Endangered Species
Act (ESA) requirements. EPA completed construction of the sheet pilewall on February 14,
2001.

The sheet pile wdls were constructed as cantilever wals, meaningthat support for thewdlsis
provided soldy by theinteraction between the driven piles and the surrounding soil. Over the
majority of thewal aignment, geotechnical investigations indicated the site soils were competent
enough to maintain thewadls’ vertica position without large anchoring systems. Theinstalation
of anchoring sy stems would have required extensive excavation in highly contaminated soils and
NAPL-containingstrata. Instalation costs would have increased alongwith potentia exposure
of construction workers to site contaminants.

On the western segment of the outer wall dignment, sediments were not competent to provide
structurd support for acantilever wal. Asaresult, an engneered embankment comprised of
quarry spals was designed and constructed outside the wall to provide additiona support.
During construction, the sheet pilewal was driven to the embedment depth. Once the sheet pile
was in place, the embankment stone was placed outsidethewall a the same time random backfill
was placed against thewal on theinside. The goa was to load both sides of the wall
simultaneously to maintain the placed sheet pile s vertical position.
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The sheet piles were driven using both impact and vibratory hammers. A 500 horse power
vibratory hammer was used to start the sheets and drive them to the interface with the underlying
dacid till layer (aquitard layer). Thevibratory hammer was selected to reduce noise impacts to
the surrounding community and turned out to be the more productive instalation method. A
40,000 foot-pound hydraulic impact hammer was used to drive sheet piles to the designed
embedment depth in the aquitard layer. In addition, the vibratory hammer was replaced with the
impact hammer when soil conditions reduced driving progress to less than 1 foot per minute.
This was doneto avoid fusing of the interlock joints, which tended to occur when driving
progress slowed usingthe vibratory hammer.

Some mgor concerns during construction of the sheet pile were the possible mobilization of
NAPL from the Wy ckoff property to Eage Harbor, possibleimpacts to two listed threatened
species under the ESA, possibleimpacts to water quality, and possible noise impacts to the
surrounding community and the environment. On-site controls that were implemented to avoid
or minimize potentia impacts included limitations on the construction hours, control of
installation methods (i.e., the vibratory hammer provided aquieter method of instalation than the
impact hammer), water quaity monitoring, and theinstalation of temporary geotextile fencesin
thewater in the former log-rafting area (a subtidd area of significant NAPL contamination on the
harbor floor directly adjacent to thesite). Floating containment booms were also available on-site
for deploy ment offshore dong with sorbent materid. Booms and spill cleanup materiad were
deployed on severa occasions in response to releases during construction.

Habitat Mitigation Beach Construction: To offset this habitat loss associated with the sheet pile
wall construction and to enhance existing shordine functions of Eage Harbor and the adjacent
Puget Sound shoreline, EPA created atota of 1,154 feet (gpproximately 2 acres) of intertidal
beach dongthe western portions of the property (in the north portion of the Former Log
Storage/Peder Ared).

Approximately 40,000 cubic yards (20,000 of which was contaminated) of upland soil was
excavated and approximately 1,000 linear feet of deteriorated bulkhead was removed to crestethe
habitat beach. The uncontaminated soil was used as backfill behind the sheet pilewall (between
thewadl and the shoreline) and the contaminated materiad was consolidated within the Former
Process Areainside the confines of the sheet pilewal. Oncethe soil was removed, the new
sloped surface was covered with imported sediments with agrain size preferred by endangered
species and smet. Thefinished beach provided additiona habitat at a1:10 slopeup to an
gpproximate devation of +11 to +15 mean lower low water (M LLW). Theriparian zone or
upland edge of the newly created intertida beach was planted with over 2,000 native plants,
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shrubs, trees, and grasses to provide a buffer and natura transition from the beach to the
shordline.

The project increased the area of available forage fish-spawning habitat; provided feeding, resting,
and habitat for migrating samonids; and provided a connecting corridor between existing habitats
within Eage Harbor and Puget Sound.

Contaminated Soil Removal: As mentioned above, 20,000 cubic yards of contaminated soil was
removed from the Former Log Storage/Peder Area (LS/PA) during creation of the habitat beach.
The newly exposed soil surface within the habitat beach construction areamet the standards of
the Washington State M odel Toxics Control Act (M TCA) M ethod B cleanup levels for PAHS,
PCP, and dioxins/furans (Table 6). An additiona 9,620 cubic yards of contaminated soil was
removed subsequent to the construction of the habitat beach. This materiad was located south of
the beach construction areain the Former LSPA and in the Well CWO1 Areaon the hillside south
of the Former Process Area. A combination of confirmation samples collected duringthe
contaminated soil remova and characterization data collected during the effort to refine soil
remova aress is being used to demonstrate compliance with the M TCA M ethod B cleanup leves
across the site outside the Former Process Area.

The February 2000 ROD for the Soil and Groundwater OUs orignaly indicated that the removal
of contaminated soil from the Former Log Storage/Pedler Areaand the Well CWO1 Areawould be
completed after the steam injection pilot study performance assessment was completed.
Improved soil delinestion datareduced the estimated quantity of contaminated soil requiring
remediation. Dueto the presence of heavy earth-moving equipment on-site for the construction
of thethermd pilot infrastructure, an opportunity developed to complete the remova of the
reduced quantity of remaining contaminated soil in the Former LSPA and the Wdl CWO01 Area
ahead of schedule. This early remova was consistent with the remedia objectives for the Soil
OU in preventing human exposure with contaminated soil by dramatically decreasing the area of
soil contamination and consolidated al contaminated mediain the Former Process Area
Excavated aress in the Former LSPA were backfilled with acombination of clean borrow materid
imported to the site mixed with clean native soil stockpiles that remained after the construction
of the habitat mitigation beach. The excavated areain thevicinity of Well CW01 was graded to
agoproximately the naturd slope of the hillside.

Seam Injection Pilot Sudy: Steam injection was first developed by the petroleum industry in the
1930s to enhance the recovery of oils from reservoirs. In petroleumindustry applications, steam
isinjected to lower the viscosity of heavy oils and to increase volatility of light oils. Inthelate
1980s, this technology was used for soil and aquifer remediation, and has been found to be very
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effective with persistent compounds such as creosote. A heat sourceis delivered viainjection
wells enhancing recovery of contaminants by : (1) reducingthe viscosity of contaminants, (2)
increasing the contaminant vapor pressures, (3) increasing contaminant solubilities, and (4)
increasing microbia degradation and enhancing hy drous pyroly sis oxidation (contaminants mix
with oxygen, and in the presence of hegt, oxidize into carbon dioxide and water). Extraction wells
are placed within and surrounding the contaminated zoneto collect the contaminants in the forms
of water, vapor, and oily product.

The February 2000 ROD sdlected therma remediation, specificaly steam injection, as the
cleanup dternative for the soil and groundwater operable units. The cleanup is to be conducted
in two phases, with the pilot study beingthefirst phase. If the pilot study reasonably achieves
the performance gods, then EPA will make the decision to expand the project to full-scde (i.e,
site-wide) steam injection remediation. However, if the pilot study does not reasonably achieve
the performance expectations (see Remedy Sdection, Soil and Groundwater OUs, above), EPA
may concludethat full-scale remediation is not likely to achievethe cleanup gods for the site. If
this determination is made, the contingency remedy of containment with asoil cap, sheet pile
wall (dready in-place), and replacement trestment plant will beimplemented.

A 536-foot-long sheet pile wall was constructed to form a 1-acre areafor the Steam Injection
Pilot Project (Figure5). Thetotd surface areaof the pilot study is goproximately 38,000 square
feet. Thetotd trestment volumeis approximatey 35,300 cubic yards and an estimated 60,000
gdlons of NAPL is within the confines of the pilot areasheet pilewal. The purpose of this
sheet pilewal isto prevent recontamination of the treated area and to gain project information
such as leskage rates and heat transfer through the wall.

In addition to the sheet pilewadl, the pilot study system components arefully constructed and steam
injection equipment start-up and testing began on September, 16 2002. Steam injection operations will
begn by the end of September. The steaming phaseis scheduled to last for aperiod of 6 to 8 months
with an additional 6 months of continued contaminant extraction, for an operation period of
agpproximately oneyear. EPA will evduatethe dataat the conclusion of the pilot project and will
make the decision regarding fina Former Process Area soil and upper aquifer groundwater cleanup
sometime during the beginning of fisca year 2004. The pilot study project includes the following
magor components, as discussed in further detail below: vapor cap, heat plant (boiler, feed water, fud
source), injection and extraction wells, heat exchangers/condensers, water treatment sy stem, and
monitoring and process control.

Vapor Cap. Thepurposes of the vapor cap areto prevent potentia escape of vapors, to ad inthe
removal of contaminants from the unsaturated soil, and to improve steam flow through near-surface
contaminated soil. Thevapor cap (from the bottom up) consists of an 8-inch thick gravel layer
containing 4-inch diameter horizontd sted pipes for collection of vapors at the surface of the
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vadose (unsaturated) soil, a6-inch protective soil layer, a high-density polyethylene (HDPE)
geomembrane lay er, a12-inch protective soil layer, and findly, a6-inch gravel layer to dlow for
movement of drill rigs over the surface of the vapor cover (Figure 10).

Heat Plant. The heat plant consists of a 27,600 pound mass/hour (Ibm/hr) 800 horse power fire
tube boiler. Theboailer is housed in apre-fabricated “ boiler building” dongwith heat exchangers,
boiler blow down tanks, water softening equipment, adeaerator, liquid ring vacuum pumps, a
compressor, and severa convey ance pumps. Approximately 50 galons per minute (gom) of water
is withdrawn from the on-site water well to produce steam for injection. Low sulfur (<0.5%) diesd
fud ail is used as boiler fuel source. During periods of maximum steam injection, the boiler will
consume gpproximately 5,400 gallons of fuel per day with an estimated total fud usage of 260,000
gdlons to heat up the pilot areaand ddiver 2 pore volume (PV) equivdent of condensateto the
subsurface.

I njection and Extraction Wells There are 16 injection wells and seven extraction wells within the
pilot area (Figure 11) comprising atota of seven treatment zones/polygons. Theinjected steam
temperatureis approximately 120°C with the god of heatingthe pilot areato asoil temperature of
110°C. Pressure cyclingwill begn when steam has penetrated dl extraction wells and most of the
treatment zoneis heated to maximum temperatures. The primary objective of pressure cyclingis
to optimize contaminant recovery by maintaining an economical mixture of groundwater and steam
in the aquifer.

Heat ExchangergCondensers Liquid-liquid heat exchangers and condensers will be used to heat
the boiler feed water to 80°C for conversion to steam. Hot extracted liquids (and hot condensate)
are pumped to two liquid-liquid heat exchangers and cooled from gpproximately 90°C to 40°C. Hot
extracted vapors are condensed and cooled from approximately 90°C to 40°C using a condenser.
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Thevapors that do not condense (non-condensable vapors) are convey ed to the vapor trestment
sy stem within the boiler, with atherma oxidizer providing vapor treatment when the boiler is not
in operation.

Water Treatment Sysem. The existingwastewater treatment plant was modified to accommodate
treatment of liquid waste streams from the pilot study operation, in addition to continuing
treatment of contaminated groundwater extracted from the rest of the Former Process Area

M odifications included instalation of adissolved ar flotation (DAF) unit, remova of unused
equipment, and replacement of al PVC pipingwith HDPE. Treated effluent will meet the
substantive requirements of the State of Washington Nationa Pollution Discharge Elimination
System (NPDES) permit (Appendix A) prior to discharge viaan outfal to Puget Sound. Based on
mixing mode analy sis, the effluent would comply with the water quality for temperature.

Monitoring and Process Control. EPA will monitor the following during the pilot study:

. Therma monitoring using thermocouples (467 monitoring points) and distributed
temperature sensors (DTS (169 monitoring points) to evauate heating effectiveness,
determine location and direction of steam fronts, and steam patterns.

. Community and environmental impacts monitoring which include boiler emissions, noise, air
quality, nearshore marine habitat thermal effects, and the lower aquifer.

. Compliance monitoring of the trestment plant effluent discharge and boiler emissions to
ensure compliance with regulatory protocols.

. Process monitoring for diagnostics and process control of the various steam injection
operation sy stems.

. M icrobia degradation studies to assess the survivability of microorganisms following steam

treatment and the ability of microorganisms to continueto exhibit degradation of residua
contamination.

System Oper ations/O& M

For detalled discussion relatingto Sy stem Operations and O& M, see Section VI, Five-Year Review
Process (Data Review; Ste Inspection), and Section VII, Technical Assessment.

Annual Sydem OperationgdO&M Cods
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1998 1999 2000 2001 2002

W est Harbor OU $185,000 $185,000 $185,000 $185,000 $185,000

East Harbor OU $0 $250,000 $0 $0 $150,000

Soil OU N/A N/A N/A N/A N/A

Groundwater OU $860,000 $885,000 $900,000 $1,091,000 $1,124,000
V. PROGRESS SNCETHE LAST FIVE-YEAR REVIEW

Thisisthefirst five-year review for the site.
VI. FIVE-YEAR REVIEW PROCESS

Administr ative Components of the Five-Year Review Pr ocess

Development of the project five-year review process, identification of the review team, and
development of the review schedule was completed in the begnning of 2002. The Wy ckoff/Eage
Harbor Superfund site Five-Year Review team was led by Hanh Gold, of EPA, Remedia Project
M anager (RPM ) for the Soil and Groundwater OUs, and included Ken M arcy, RPM for the East
and West Harbor OUs, Andrea Lindsay, EPA community involvement coordinator (CIC), and
team members from the U.S Army Corps of Engneers with expertisein biology, hy drogeology,
and risk assessment. Chung Yee of the Washington State Department of Ecology assisted in the
review as therepresentative for the support agency .

Thereview team established the review schedule whose components include:

. Community Involvement

. Document Review

. DataReview

. Stelnspection

. Interviews

. Five-Year Review Report Development and Review

Community Notification and Invol vement
The Wy ckoff/Eage Harbor Steis ahigh profile site, with an active public involvement program.

Locd residents were expected to be interested in the five-y ear review process, and to appreciate
the opportunity to influence the effort and learn about thefindings. Thisis asitethat warranted
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amore intensive communication program for the five-y ear review process than the minimum
outlined in EPA’s Comprehensive Five-Year Review Guidance, June 2001.

As such, the plan for involving the community in review activities took a multi-pronged
gpproach. It included ameeting with the Association of Bainbridge Communities (ABC), two
fact sheets, newspaper ads, direct interviews with selected island residents and locd officids, and
apublic meeting. These activities are summarized below.

In response to requests from the community, EPA madethe draft Five-Year Review Report
avallablefor informa public review for 18 days. EPA did not receive any comments from the
community, however, the City of Bainbridge Island provided severd comments, which have been
incorporated into thefinal Five-Year Review report.

A summary of thefinal report will be mailed in afact sheet to the community. An ad will aso
announceits availability. Thefina report will be placed in the locad information repository and
on the site€ sweb page a http://y osemite.epa.gov/r10/cleanup.nsf/sites/wy ckoff.

Fact Sheets. In February 2002, EPA issued afact sheet which provided an update about site
activities and recent accomplishments, and introduced the Five-Year Review. Thefact sheet,
mailed to about 700 island residents, invited readers to contact EPA to provide information or
discuss thereview. In August 2002, EPA issued acomprehensive fact sheet containing
responses to frequently asked questions by the community about the Wy ckoff/Eage Harbor
Superfund Ste. Copies of thefact sheets areincluded in Appendix B. Thefact sheets were dso
made available on the site' s web page.

Mesting with Association of Bainbridge Communities. On M arch 19, 2002, EPA met with ABC
to discuss thefive-year review process. EPA provided abrief overview, with specific emphasis
on the community involvement piece of the process. The group previewed and commented on
the potentia questions for interviews, discussed adternative methods of information collection,
and generdly discussed the process.

Newspaper Ad. EPA ran newspaper display ads in two loca papers during mid-M arch 2002.
The ads introduced the Five-Year Review, invited suggestions, and solicited information related
tothereview. Thetext of theadsisincluded in Appendix C.

Interviews. In April 2002, EPA conducted informd interviews with one adjacent resident, one
resident across the bay, and one community activist. Additiondly, interviews were conducted
with arepresentative from the Bremerton-Kitsgp County Hedth District, the City of Bainbridge
Island, and the Suquamish Tribe. The NOAA Restoration Center, the Washington Sate
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Depatment of Natura Resources (DNR), and the Washington State Department of Fish and
Wildlife (WDFW) (the Natura Resource Agencies) aso provided input to thefive-year review.
Interviews with residents took place by telephone. Interviews were free-flowing, covered only
guestions relevant to the particular interviewee, and were open-ended in terms of topics. A
document which outlines the background information provided and the range of questions asked
duringtheinterviewsisincluded in Appendix D. Notes from interviews with the City of
Bainbridge Island, the Suquamish Tribe, and input from the Natural Resource Agencies are
included in Appendix E. Notes from community interviews are also enclosed in Appendix E. (It
should be noted that EPA conducted nearly adozen persona interviews with community
members in June and July of 2000 to learn about local concerns and perceptions about the site.
Theresults of those interviews are summarized in the Community Involvement Plan Update,
dated November 2000. Thoseinterviews have some relevancein terms of characterizing
community impacts and have been considered as part of this five-year review process.)

Public Meeting. On June 13, 2002, EPA hosted a public meetingto gve an update about site
activities and to engage community members in adiscussion about the Five-Year Review. About
20 people atended the meeting. The meetingwas announced viamailer and in local newspaper
ads. A broad range of issues was raised by residents. Topics included potentia nuisance issues,
guestions about site activities and project schedules, and environmenta considerations. An
informal record of items discussed at the meetingis summarized in Appendix F.

Document Review

This five-year review consisted of areview of relevant documents including treatment plant and
extraction sy stem performance and compliance data, O&M records and monitoring datafrom
remova and remedia actions. Remedid action objectives (RAOs), gpplicable relevant and
gppropriate requirements (ARARS), and cleanup standards, as listed in Record of Decisions from
al four operable units, were dso reviewed. Appendix G includes alist of documents that were
reviewed as part of the Five-Year Review.

Data Review

West Har bor Sediment Remediation Monitoring

Data have been gathered for four years since the implementation of the West Harbor OU remedy
in accordance with the Operations, M aintenance, and M onitoring Plan (OM M P) (Hart Crowser,
1997). The OM M P describes the long-term monitoring, maintenance, and contingency plan
program for soil and sediment remediation a the West Harbor OU. Routine monitoring (e.g.,
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quarterly, semiannua, or annua monitoringinspections) have been performed a the site and are
documented in annua reports (see Section VI, Technica Assessment, for asummary of
monitoring results). M onitoring and inspection activities have included:

. Upland Containment and Best M anagement Practices (BM Ps): site inspections,
storm water inspections;

. Water Quality: groundwater monitoring, piezometer monitoring, seep sampling;

. Sediment Quadity: surface sediment sampling, sediment trap deploy/collect,
bathy metric survey;

. Tissue Qudlity: fish tissue sampling, and

. Habitat Performance: habitat survey, edgrass monitoring, Schel-chelb monitoring.

Upland Containment and BMPs. The upland areawill continue to beinspected annualy for
adequate site access controls and signs (e.g,, “ no shellfishing’ signs) and condition of the
fencing, asphdt concrete cap, and shordine. Inspection and maintenance procedures will be
in accordance with the OM M P. Also, storm water Best M anagement Practices will be
reviewed on an annua basis.

Water Quality Monitoring. Based on OM M P guidance and monitoring results, water
quaity monitoringis no longer required a the monitoring well, the seep located under Pier A,
or thewdl points. Water quaity monitoring will be conducted annudly to verify remedia
design predictions of limited contaminant mobility within the CDF and to verify the
effectiveness of upland source control actions. Water quality monitoring will continue to be
conducted a the monitoringwell and at adl seeps with adischarge greater than 1 gom. Water
levels in the piezometers (inside and outside the CDF berm) will be measured immediately
before and after groundwater and seep sampling.

Sediment Quality. Sediment quaity will be conducted during Year 8 (2005) in accordance
withthe OMM P. Sediment qudity will consist of surface sediment sampling, sediment trap
monitoring, and bathy metric survey of the cap area. Although sediment trap monitoringis
not required based on past monitoring results, sediment trap datais useful for interpreting
surface sediment data. Sediment samplingwill aso be performed a the Intertidd HPAH
Arealocated under and adjacent to the Bainbridge Island Ferry Termina to verify the
anticipated naturd recovery of HPAH in sediments.

Tissue Quality. Sediment and shellfish tissue monitoring will be conducted during Year 8
(2005) at the Intertidd HPAH Area. The purpose of this monitoringis to verify the
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anticipated natura recovery of HPAH concentrations in sediments and to document that
sediments and tissue do not exceed risk-based chemica criteriaidentified in the OM M P.

Habitat Performance. Forma (quantitative) monitoring of the Schel-chelb Estuary and the
Harper Estuary (the reference site) will be conducted during Year 7 of estuary monitoring
(2003) and Year 10 of estuary monitoring (2006). M onitoring methods will be conducted in
accordance with the revised construction/restoration plan (DOT and Hart Crowser 1998) and
EPA-approved revisions to the vegetation monitoring methods. In addition, informa
monitoring and maintenance (including removal of invasive species) of the Schel-chelb
Estuary will be conducted annudly .

Based on OM M P guidance and monitoring results, low tide and video survey s of the cap area
will not occur in thefuture. Dueto thefalure of the edgrass planting site, a contingent
habitat mitigation project will beinitiated that will likely include monitoring.

Historicdly, groundwater evations within the CDF have been below 10 feet M LLW, but above
8.7 fet MLLW. Although the design of the CDF indicates that the water level was to be
maintained at 10 feet M LLW, water levels in the CDF are acceptable down to 8.7 feet MLLW,
since al hot spot sediments were placed below 8.7 feet M LLW. Therefore, hot spot sediments
should remain in asaturated anoxic environment. As indicated above, this will continueto be
monitored.

East Har bor Subtidal Sediment Cap Monitoring

Three monitoring events have been completed on Phase | of the subtida sediment cap (1995,
1997, 1999) in accordance with the ten year Operations, M aintenance, and M onitoring Plan
(OM M P, EPA 1995). Theorignal OM M P gods were: (1) to evaduate the effectiveness of the
initid removd action (Phase | cap), (2) to confirm or update data collected duringthe RI/FSand
initia remedid action in those areas not remediated under the Phase | capping event, and (3) to
evauate reductions in contaminant sources to the East Harbor OU. It was intended that further
remedia design/action and subsequent long-term monitoringwould occur before the end of the
ten-year time period outlined in the 1995 OM M P. (See also Section VII, Technica A ssessment,
for additional discussion regarding subtida sediment cap and intertida area monitoring)

Treatment Plant Per for mance and Compliance Monitoring

Trestment plant performance monitoring is conducted weekly from seven sampling points within
theplant. Samples are collected and anay zed for asuite of anadytes to effectively monitor the
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active portions of thetrestment process (Table 7). The andysis includes measurement of
chemica concentrations across the three mgor components of the treetment sy stem to evauate
the trestment efficiency of each (primary, secondary and tertiary). Currently, treatment
efficiency across the depurator (primary trestment) is erratic, rangng from 0% - 20%. Treatment
efficiency across activated sludge tank (biologca secondary treatment) is exceptionaly high,
rangng between 98% - 99% for PAHs and PCP. Historicdly, the secondary sy stem was not
very efficient, however, once EPA assumed operation of the plant in 1993, this component of the
overdl system was optimized and now provides the mgority of contaminant reduction. The
activated carbon sy stem (tertiary sy stem) provides polishing of the effluent prior to discharge.

Themost critical samples collected in the performance-monitoring program are used to evauate
contaminant concentrations across the lead carbon vessd. These samples provide early warning
that carbon loading is approaching the breakthrough threshold that may require bringng afresh
carbon vessd on-line. The criterion used to determine if a carbon vessd needs to be changed isto
compare effluent concentrations of PAHs and PCP across the lead carbon vessd. If the
concentration of PAHs and PCP in the lead carbon vessd effluent is over 75% of the
concentrations entering the lead carbon vessdl, afresh vessd is brought on-line. This provides for
aconservativeyet reiable method for assuringthat discharge limits are not exceeded.

Compliance monitoring requirements are identified in both the 1988 Consent Decree and the 1991
Unilateral Administrative Order with the Wy ckoff Company. These requirements were further
modified in the February 2000 ROD for the Soil and Groundwater OUs. Thedischarge limits are
consistent with the fresh water aquatic criteria concentrations established in the National Toxics
Rule (40 CFR 131.6). The current discharge limits and sampling frequency are provided in Table
8. Once steam injection begns during the therma remediation pilot project, compliance sampling
will be increased from weekly to daily for thefirst two weeks. After thefirst two weeks, the
sampling frequency will shift to bi-weekly for the remainder of thefirst quarter of thermal
operations. The changein sample frequency was instituted a the request of the Washington State
Department of Ecology (seedso Appendix A).

Effluent discharge limits to Puget Sound have never been exceeded. Tota PAH concentrations in
plant effluent typicaly vary between 5-10 pug/L without an exceedance of any individual
compound. PCP effluent concentrations range between 0.01-0.1 pg/L based on the weekly
compliance sampling.

In addition to chemica samples, effluent toxicity samples are collected both quarterly and

annualy. Quarterly samples are used to conduct achronic toxicity test for bivave larvae with
ether blue musse (Mytilus Sp.) or Pacific oy ster (Cassostrea gigas). Annua samples are used to
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conduct the acutetoxicity test for estuarine fish with Inland Slversides (Menidia beryilina).
Results of both annua and quarterly biomonitoring tests have consistently demonstrated
compliance with Washington Sate discharge limits for toxicity as described in WA C 173-205-
020.

Groundwater Levels Monitoring

Groundwater levels are currently monitored monthly to provide Project M anagers and technica
team members with datato verify hydraulic control of the siteis maintained. The collection of
water level datafrom the upper aquifer was initiated upon near completion of the sheet pile
containment wall construction in late January 2001. Leakage of the entire sheet pile containment
wall was estimated to be about 1 galon per minute (gom) with an estimated rainfdl infiltration,
wall leskage, upland recharge, and lower aquifer recharge of about 20 gom. As aresult, water
levelsin the upper aquifer were anticipated to increase ragpidly after instdlation of the wall.

M onthly water-level measurements from upper and lower aquifer monitoringwells continue to
be collected to support decision-making regarding groundwater extraction sy stem operation.
Prior to instdlation of the sheet pilewadl, water level measurements were collected quarterly .

The existing trestment sy stem staff under direction of the USACE Ste M anager accomplishes
monthly field datacollection. Water-level datais converted into eevations, organized in atable
and interpolated for presentation as water leve surface elevation figures (See Tables 9 and 10 for
the June and July 2002 Water Leve Data, respectively). Thedatais then anayzed by the
USACE Project Hydrogeologst and presented in the monthly operations report.

Procedures for the collection of water levd datainclude:

. All water levels are measured and recorded to an accuracy of one hundredth of afoot.

. All water levels are measured at the same location on the inner casing each time.

. All upper aquifer monitoring well measurements are collected within one hour with
lower aquifer monitoring well measurements collected concurrently .

. M onitoring wells suspected of containing LNAPL are measured last. LNAPL

thickness is not measured and the top of the LNAPL will be substituted for water
level. (Sncethe NAPL and groundwater densities are similar, thetop of NAPL

should be nearly the same as the effective groundwater elevation.)
. Wil condition will be recorded including presence of LNAPL, recent vault flooding

and damage.
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Water level monitoring is currently conducted from 19 upper aquifer monitoring wells distributed
across the Former Process Areaand the portion of the Log Storage/Peder Areadirectly south of
the Former Process Area. Lower aguifer water level datais collected from al 7 existing
monitoring wells completed in the Former Process Area In addition to the monthly water level
data collected from the monitoring wells across the site, the O&M staff record water levels from
the active extraction wells during norma inspection rounds on aweekly basis.

Site Inspection

The siteinspection was conducted on April 9, 2002 by Travis Shaw, U.S Army Corps of
Engneers Ste M anager and Cliff Leeper, Lead Operator for Operations and M aintenance
Internationa (OM 1), sub-contractor for O&M of the groundwater treatment plant and extraction
system. Thepurpose of the siteinspection is to assess the protectiveness of the remedy,
including the presence of fencing and gates to restrict access, the status of institutiona controls,
the condition of the site, and the status of the sheet pilewall and groundwater treatment plant
and extraction system. A complete wak-through of the groundwater trestment plant facilities
was conducted. The scope of this comprehensiveinspection was to verify current status of the
existing sy stem, identify maintenance issues, confirm that al documentation associated with site
operations and training was current, and to gather information from the plant operators regarding
issues that might potentialy impact the protectiveness of the remedy.

Observations and issues are summarized in the Ste Inspection Checklist, which is included in
Appendix H. Photographs documenting site conditions arein Appendix .

West Harbor Operable Unit

Visud inspection of the surface of the confined disposal facility (CDF) and tidd barrier indicate
that they remain in place and functiond. Sampling dataand sediment surveys of the capped
areas confirm that the remedy is functioningwell. Fencing and site access is adequately
controlled by DOT and “ no shdlfishing’ signs are well maintained. The Schel-chelb habitat
estuary continues to provide viable habitat, however, the edgrass habitat project west of the
CDF did not survive.

East Harbor Operable Unit

Sampling datafrom the 1993-1994 (Phase I) sediment cap indicate that the cap is physicaly
stable, is containing contaminated sediments, and is providing quality habitat. Additional
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sediment capping occurred between 2000 and 2002 (Phases 11 and 111). M onitoring of dl capped
aress and the entire intertida area surrounding the site will commence in the fal 2002.

Sonificant contamination still exists in the East Beach intertidal area At low tides, NAPL seeps
areevident in severd locations. At thistime, containment of NAPL from the upland source has
been achieved by theinstalation of the sheet pilewal. Although the containment has reduced or
eiminated theflow of NAPL from the upland to theintertidal area, significant NAPL remainsin
the East Beach sediments (outside of the sheet pile wdl) and will continueto seep for sometime.
Initia estimates produced during the design of the sheet pilewall estimated that NAPL seeps
would continue for up to 24 months after instalation of the containment wall. Subsequent
investigations indicate that the reservoir of NAPL within the sedimentsis far larger than
previously thought. Consequently, seep activity may continue for alonger period of time than
initidly estimated.

Despitethe existence of NAPL seepsintheintertida area, habitat function of the East Beach
areagppears to be good beyond the immediate vicinity of the seeps. Eelgrass meadows exist
from approximately O MLLW to beyond -3.5 M LLW. Theedgass beds gppear hedthy with
the presence of both characteristic epiphyte grazers and upper trophic level consumers.
Continued monitoring of the East Beach intertidal areawill occur with surface sampling under the
East Harbor OU Long-Term M onitoring Operations, M aintenance and M onitoring Plan. In
addition, if full scaethermd remediation isimplemented site-wide, a Therma Effects Study will
occur within 1-2 years of thermal treatment and provide additiona data on the benthic
community adjacent to the Wy ckoff facility, including the East Beach intertida area.

Soil and Groundwater Operable Units

Wyckoff Facility Conditions: Generdly, the trestment buildings and trailers are in good condition.
Over thelast year, many of the deterioratingwood stairway s used to access sitetralers were
replaced with newer metd stars. A new buildingwas constructed this year to house the
mechanica equipment and boiler required for the steam injection pilot study. In addition, anew
pump house was constructed to enclose the new on-sitewater supply well. Thethree
dilapidated residences on the site were recently demolished. These residences werein very poor
condition and represented a significant hazard to trespassers and transients.

The condition of the monitoring wells on-site varies considerably. Severd are heavily fouled or
have degraded due to construction materias that are incompatible with site contaminants.
Conversdly, severd of the newer wdls installed on-site appear to be in good condition.
Currently, monitoringwells are only routindy sampled to determinewater levels. This datais
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used to confirm that hydraulic control is beingmaintained by the existing liquid extraction
system. Prior to begnning steam injection, both upper and lower aquifer wells will be sampled
to establish a contaminant baseline. Snce dl but two monitoringwells are within the fence
securing the Former Process Areg, individua wels do not have lockingwell caps. Recent
remedia actions outside the perimeter of the Former Process Area have increased access to the
two wells outside the fenced portion of the site. Lockingwel caps will be acquired for thesetwo
wdls (M W-23 and CWO0L1).

Fencing around the Former Process Arearestricts access to the most heavily contaminated
portion of thesite. Fencing aongthe northwestern portion were expanded in August 2002.
Completion of the Phase Il cap, which created an intertidal beach dongthe northwestern portion
of the sheet pilewal, made this areaaccessible. Authorized Personnd Only and No Trespassing
signs are posted at al access points. Despite these measures, occasiona vandalism has been a
problem, particularly graffiti. The recently completed demolition of the three abandoned houses
on-siteis anticipated to makethe siteless of an attractive feature for vandals. In addition, the
polegate a theintersection of the parking lot driveway and the main city arterid leadingto the
site has been repaired and is now locked each night. These measures will prevent access to the
parkinglot after work hours and will hopefully reduce vandaism at the trestment plant.

Surface drainage continues to be an issue during storm events, particularly since theinstalation of
the sheet pile containment wall. Storm water issues have been exacerbated by the movement of
contaminated soil from the western portion of the site. Consolidation of excavated contaminated
soil within the Former Process Areaeiminated low areas that provided holding areas for storm
water. Inresponse, berms have been constructed around the extraction wells located in low-lying
aress of the siteto prevent flooding of the extraction wells. In addition, the frequency of water
level measurements has been increased to provide site managers with the datarequired to more
fully monitor fluid levels and vary extraction rates to maintain hydraulic control as storm water
infiltrates the areawithin the sheet pilewall.

Treatment Plant and Extraction System: The biggest challenge to operations of the existing
treatment and extraction sy stem is corrective maintenance, which results in high operating and
maintenance costs. The materids of construction in the treatment plant and the origna
extraction sy stems were selected by the PRP. In many cases, the materids were subject to
degradation by contaminants beingtreated by the plant or suffered from corrosion dueto the high
sdinity of upper aquifer groundwater, and deteriorating equipment nearing the end of their
servicelife. Asaresult, portions of the extraction and treatment sy stem have required unusualy
high O&M costs to replace components either chemicaly degraded or corroded from contact
with brackish influent groundwater. EPA dedicated significant resources to rebuilding al seven of
the orignal extraction wells during the mid-1990s to address incompatibility problems and
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increase extraction efficiency. In addition, an accelerated pump re-build program was initiated to
preparethe existing treetment facility for higher operating flow rates anticipated during the steam
injection pilot project. EPA aso implemented additional mgor maintenance, repair, and
replacement of equipment in the trestment plant in August 2002 to ensure that the sy stem will
continueto function during the steam injection pilot project and through the period in which
EPA will make adecision regarding the fina groundwater remedy (i.e., full-scae therma
remediation or containment).

M any of thetanks in the trestment plant have experienced accelerated rates of corrosion, which
has reduced wall thickness in some of thelarge equdization tanks. Of particular concernisthe
old biofilter tank (T-205), which is used as awet-wel for the P-205 pumps. This tank is heavily
corroded and is showing signs of structura instability and failure. This tank will be replaced
prior to the begnning of steam injection. Severd of the tanks were also damaged during the
Nisqualy earthquakelast year (February 2001). Repairsto the effluent tank (T-303) were
recently completed and work to clean, sed and re-secure the equalization tanks (T-401 and T-
402) were completed in August 2002.

Compliance and performance samples for operation of the existing groundwater treatment plant
are collected by the O&M contractor and shipped to the EPA Regon 10 Laboratory at

M anchester on aweekly basis. Prdiminary datais reported by thelaboratory within the same
week to provide the plant operators with timely information regarding effluent discharge
chemistry. Final datapackages, includingaData Quality Assurance Report are submitted to
EPA and USACE gpproximately 30 day s after sample collection. The USACE Ste M anager dso
submits monthly system operations reportsto EPA. The July Groundwater Extraction and
Trestment System Operations Report isincluded in Appendix J. There have been no significant
dataquality issues since EPA assumed operation of the systemsin 1993.

Hydraulic Control: Generaly, the existing treatment and extraction sy stems are performing as
intended in maintaining hy draulic control of the Former Process Area. Evidencefor effective
containment is provided by the monthly groundwater level measurements. Tables 9 and 10 show
thewater level measurements in the upper and lower aquifers for June and July 2002,
respectively. Based on this data, the hydraulic control has been maintained across the Former
Process Area. Indications arethat pumping from the existing extraction sy stem s sufficient to
induce an inward gradient (towards the extraction wels) within the contaminated upper aquifer
and an upward gradient from the lower aquifer to the upper aquifer. Theleve of hydraulic
control is further supported by the presence of the sheet pilewdl, which provides aphysica
barrier to both NAPL and dissolved phase contaminant migration from the Former Process Area
to Puget Sound and Eage Harbor.
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Contaminant concentrations in groundwater are not declining due to severa factors. First,
instalation of the sheet pilewal provides aphysica barrier that prevents the intrusion of
seawater into the upper aquifer during high tides. Consequently, less mixing of groundwater is
occurring, which has reduced the dilution of contaminated groundwater. Secondly, the presence
of aphysical barrier has potentidly increased the efficiency of the existingwells in capturing
both contaminated groundwater and NAPL. Thisisindicated by theincrease in contaminant
concentrations in groundwater and increased NAPL recovery over thelast 9 months.

Thekey to maintaining hy draulic control of the siteis to continue operation of the existing
treatment and extraction system. Thistask is complicated by the poor condition of severd
treatment plant components. The spare parts list for the facility needs to be expanded and
upgraded to assurethat critical parts are on-sitein the event an unanticipated falure results in the
need to shut down the trestment plant. TheO&M contractor was tasked with identifying key
components that could result in ashut down of the extraction sy stem or the treatment plant and
to develop acriticad partslist. Development of that list is completed and acquisition of critica
parts will be completed prior to the start of steam injection within the pilot area.

Sheet Pile Containment Wall: T he sheet pile containment wall appears to bein good condition
without any visible signs of settlement or alighment displacement. Approximately 3 months
after instalation, amodified pumpingtest was conducted at the monitoringwels instaled at 8
locations dong the outer sheet pilewal. The conductivity of thewall was higher than anticipated
during design but consistent with published dataon other sheet pile walls using interlocking
joints. It isanticipated that theinterlock joints will continue to become less permeable over time
dueto cloggngwith fine soil particles. In addition, the sheet pile wal monitoringwells are
checked for NAPL intrusion with an oil/water interface probe. NAPL intrusion was not detected
across any of theinterlock joints monitored. (Seedso Section VI, Technica Assessment,
Question A, Sheet Pile Containment Wall.)

Inter views

In April 2002, EPA conducted informal interviews with selected community members and with a
representative from the Bremerton-Kitsap County Hedth District (see Community Notification
and Involvement, above). In May 2002, EPA conducted interviews with representatives from
the City of Bainbridge Island and the Suquamish Tribe. The NOAA Restoration Center, the
Washington Sate Department of Naturd Resources (DNR), and the Washington State
Department of Fish and Wildlife (WDFW) (the Natural Resource Agencies) provided input to
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thefive-year review in August 2002. Notes frominterviews with the City of Bainbridge Island,
the Suguamish Tribe, and input from the Natura Resource Agencies areincluded in Appendix E.

VII. TECHNICAL ASSESSMENT

Question A: Istheremedy functioning as intended by the decision documents?
(See Section 1V, Remedid Actions, Remedy Implementation, for adetailed description of the
remedies for each operable unit.)

West Harbor Operable Unit

In generd, the results of monitoringindicate that overdl the remedy is functioning as designed:

. Water qudity monitoringindicates that, with few exceptions, levels of mercury
remain below the criteria. Dissolved mercury concentrations - the most important
indicator of remedy performance - have remained well below the criteria. Tota
mercury, in someinstances has exceeded the criteria, but the corrdation between
these exceedances and turbidity levelsis consistent. Results of water quality
monitoringindicate that the CDF is performing well.

. Control of groundwater upland of the containment area, and control of surface

runoff has been consistently maintained through upkeep of the cut off drain, and
through maintenance of the asphalt cap and oil/water separators.

. Visud inspection of thetida barrier and the berm face continue to confirm the fact
that they remain viable and in place.

. Sediment survey s and sampling confirm that capped areas remain in place and that
concentrations of contaminants remain, by and large, below the criteria
. M onitoring of the Schel-chelb habitat estuary continues to indicate that the siteis

functioningwel and providing viable habitat.

However, two areas need to be addressed:

. Seepsin thearea of the old landfill contain constituents above water quality criteria,
and;
. Eelgrass west of the CDF has not survived, so additiond habitat mitigation is needed.
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These areas are discussed below under Recommendations and Follow-up Actions. Fencingand
site access is adequately controlled by DOT and “ no shellfishing” signs are well maintained.

East Harbor Operable Unit

Subtidal Sediment Cap. At this time, the followinginformation exists regarding the cap:

. The mgority of the Phase | subtida cap is effectivein terms of physica stability,
providing qudity habitat, and meeting Washington State Sediment M anagement
Standards criteria;

. Datapertainingto the uncapped areas of the harbor was collected in September 2001
and Phasell and 111 find remedia activities in those areas were finished in 2002; and

. Migration of the upland contaminant source has been minimized by instalation of a
sheet pilewal (see Sheet Pile Containment Wall discussion, below).

Results indicate that site conditions and cap performance meet the environmenta performance
standards of the East Harbor ROD for the northern portion of the subtidal cap.

A permanent Regulated Navigation Area, aso known as aNo Anchor Zone, was established by
EPA, the Washington State Department of Natural Resources (DNR), and the U.S Coast Guard
in 1999 to preserve theintegrity of the subtida sediment cap and prohibit activities that would
disturb the seabed such as anchoring, dredgng, or layingcable. Theregulated navigation areais
enforced by the U.S. Coast Guard. Four signs were placed by DNR on buoys in the harbor
designatingthe regulated navigetion area. This fal, EPA will be posting additional signage near
the mouth of Eagle Harbor restricting activities that might disturb the subtida sediment cap.
EPA is dso coordinatingwith the Harbor M aster to ensure that obvious violations do not occur.

Sncetheinitid fiveyears of samplingindicates that no criteria have been exceeded, continued
monitoring in the northern portion of the cap will not occur with the exception of confirmation
samples and bathy metry. Confirmation samplingwill providefina evidencethat Phasell and 111
capping activities have not negeatively disturbed the orignal cap area. Bathy metric survey s will
continueto occur over the entire cap area. Results from two specific sampling locations in the
southern portion of the Phase | cap indicated degraded conditions over time (see discussion
regarding Question C, below). A lack of source control and unknown subsurface conditions
limited interpretation of monitoring results meant to determine potentia mechanisms of
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recontamination or degradation. Therefore, the southern portion of the Phase | subtida cap will
continue to be monitored. Areas remediated in Phase Il and 111 will dso be monitored in future
events. Additiondly, theupdateto the 1995 OM M P is currently beingfinalized to allow amore
focused monitoring strategy over the next ten years. Thefirst sampling to be conducted under the
updated OM M P will occur in thefal of 2002.

Intertidal Areas. Four intertidal areas exist around the perimeter of the Wy ckoff site. The areas
are artificidly separated for monitoring purposes but together represent continuous intertida
habitat surroundingthe site. The areas are described herein an east to west direction:

. Areal, known as the East Beach, contains significant contaminant seeps and was

identified in the 1994 East Harbor ROD for monitored natura recovery, after upland
source control has been achieved,;

. Area 2, known as the North Shodl, is naturaly occurring and contains very minimal
contamination;

. Area3, known as theintertida cap, was created during the capping of highly
contaminated subtidal sediments in the former log-rafting area; and

. Area4, known as the mitigation beach, is adjacent to theintertida cap and was
crested as mitigation for habitat taken duringinstalation of the sheet pilewall.

Theentireintertida area surroundingthe facility will be included in future monitoring events
under therevised OM M P.

Physica stability of the entireintertidal areawill be monitored with topographica surveys. The
beach profiles provide measures of the instantaneous conditions of the intertida areaat thetime
of thesurvey. To assess time-integrated changes in intertidal sediment distribution, dyed or
traceable sy nthetic sediments may be placed at discreet locations in the intertida areas and
monitored for dispersion. This datawill augment the profiles of intertida beach elevations.

Theentireintertidd and riparian areawill al'so be surveyed for wildlife use. Comprehensive
presence/absence survey's for use by birds, mammals, and fish will occur twiceyearly for thefirst

fiveyears.

Ead Beach. At thistime, significant contamination still exists in the East Beach portion of
the East Harbor intertidd area. Previous studies suggest the following: (1) it is not likely that
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unaided natura recovery will achieve cleanup objectives in theten year time period stated in
the ROD, (2) remedid dternatives are ether ineffective, costly, or more harmful to human
hedth or the environment than existing conditions, (3) it is unknown how potentia
temperature changes resulting from possible upland thermal remediation will affect natura
recovery effortsintheintertidal area, (4) conclusions about contaminant flux may not
accurately reflect physica conditions affecting contaminant transport on theintertida aress.

EPA will continue to monitor contaminant concentrations in the top ten (10) centimeters of
the East Beach intertidd sediments to determineif natura recovery, aided by source control
and upland thermal remediation, can achieve the cleanup gods established in the ROD. EPA
will reassess current information after the start of upland thermal remediation (if this
technology is implemented site-wide) to determinethe state of the beach and if additional
studies are necessary .

The remedid action objectives for intertidal surface sediments (top 10 cm) arethe M CUL for
PAHs with an EPA developed supplementa objective of 1,200 pgkg (dry weight) tota high
molecular weight poly cy clic aromatic hy drocarbons (HPAH). The supplementa cleanup
objective was instituted to address human hedth risks from consumption of contaminated
shellfish in intertida aress. Intertida sediments must meet both objectives within 10 years of
significant upland source control, which occurred on February 15, 2001. (Seediscussion on
sheet pilewal construction, above.)

In 1997, anaturd recovery study was conducted for the East Beach intertidd areato assess
theviability of this dternative a meeting cleanup objectives. The study concluded that: (1)
athough bacteria communities in the East Harbor OU intertidal sediments are cgpable of
degrading PAHs, microbid degradation alone will likely not achieve the cleanup gods
described in the ROD for the East Harbor across the full range of PAH concentrations
measured in dl intertidal sediments; (2) sediments that do not contain free product in the
intertidal areanorth and east of the Wy ckoff facility have the potentid to achievethe M CUL
remediation god within ten years for LPAHs but not HPAHs. However, sediments that
currently contain free-flowing NAPL will probably not meet the LPAH or HPAH
remediation gods; and (3) sediments contaminated with HPAHs above the supplemental
cleanup god (1,200 ugkgdry weight) arelikely to persist well beyond the ten-y ear natura
recovery period.

In 1999 and 2001, EPA conducted investigative sampling on the East Beach to assess the

vertica and latera extent of contamination for evaluation of the appropriate remedia actions
intheintertida area. Dueto the continuous nature and depth of contamination on the East

67



Beach, excavation of hot spotsis no longer considered aviable dternative. Theinvestigations
determined that the area of required excavation is approximatey 13,000 cubic yards. The
extent and depth of excavation aretoo large for technicdly practicable remova without
significant ecosy stem impacts, human exposure, and high costs.

East Beach area monitoring will focus on collecting data required to determine contaminant
concentrations in thetop 10 cm of sediment (zone of compliance). M onitoring will include
visud inspections of the areato determine the presence or absence of intertida seeps,
anaysis of surface sediments to determine existing contaminant concentrations and evauate
LPAH modd predictions, and analy sis of subsurface samples between 0 and -2 ft M LLW.

The overdl purpose of the East Beach monitoringis to determine:

If contaminant concentrations decrease over time and if so, evauate therate of
natura recovery

. Ecologca basdinerisk (post upland source control) by collecting clam tissue
samples for anadysis

. The effect of possible upland therma remediation (temperature increasein the
intertida area) on natura recovery

. If the East Beach areawill naturaly recover within the 10 year time frame
stated in the ROD, and

. The stability of the East Beach over time.

North Shoal. The North Shoa areawill be monitored for eevation changes, visud seeps and
habitat functiondity at the same times that these activities occur in adjacent areas. Although
the north shod has been relaively stable over time, consistent survey s aongwith adjacent
areas will provideinformation regarding littora drift throughout the entire intertidal area.
Although mobile NAPL exists on the north shod a depths below 15 feet M LLW, visible
seeps have not been observed in the mgority of this area. One seep has been periodicaly
visible on the east side of the north shod and is likely related to the visible seeps on the north
end of the East Beach. It is assumed that the amount of overlying materid on the north shod
acts as a“ naturd cap” to contain the NAPL at depth.
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To assurethat the North Shod area does not contain contaminants in thetop 10 cm of

sediment, 4-6 surface sediment samples will be collected and andy zed during the 2002

monitoringevent. To confirm that the North Shod arearemains clean and that the East
Harbor ROD requirements are met, surface sediment samples will aso be collected and
anay zed during alater monitoring event.

Intertidal Cap. Theintertidal cap will be monitored in the fal of 2002 for thefirst time since
it was placed. Theintertidd cap is gpproximately 3-20 feet thick and was designed for two
purposes: (1) to cover highly contaminated subtidal sediments from the southern portion of
the 1994 cap to the shordine, and (2) to connect adjacent intertida areas and provide
continuous intertida habitat dongthe Wy ckoff shordine. It therefore performs both
sediment cgp and habitat functions. Theintertida cap will be monitored for: (1) physica
stability, (2) habitat functionality, and (3) surface contaminant concentrations to evauate
ecologcd and human hedth risks. Thefirst two functions will be monitored as described for
the North Shoal (see above). Ecologica and human hedth risks will be monitored as
described above for the East Beach.

Habitat Mitigation Beach. The mitigation beach will be monitored in thefal of 2002 for the
first timesince it was placed. In generd, the mitigation beach will be monitored to provide
information on gradua changes in the engineered design and/or habitat use over time. It is
expected that beach sediments will vary in devation dueto tides, large storms, and other
naturaly occurring events over time. It is aso expected that habitat use will vary with time,
buffer zone successiona/growth stage, and uncontrollable events such as weather and human
activities in adjacent areas. However, large or unexpected changes will act as triggers to EPA
to investigate and determineif additiona remediad actions are necessary .

The mitigation beach areawill be monitored to determine: (1) physicd stability, and (2)
habitat functiondity includingavisua survey of plantings in the buffer zone and the entire
intertidd area. Buffer zone plants will require watering during dry summer months for the
first year and during times of drought for the next 2 years. In addition, periodic refuse pick-
up will occur throughout theintertidal areasurroundingthe site. Collection and anaysis of
surface sediments will not be part of the monitoring program. Sediments used to construct
the mitigation beach were chemicaly tested prior to construction of the beach and determined
to befree of contamination and suitable for intertidal habitat creation.

Numerous signs warning about the danger associated with the consumption of fish and shellfish

from the harbor and adjacent beaches are prominently displayed around the site perimeter in
multiple languages. Thefish and shdlfish advisory was origindly issued by the Bremerton-
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Kitsap County Hedth District. EPA communicated the advisory by postingand maintainingthe
warning signs. Access to the beach areas are dso restricted to the extent possible by signs.

Soil and Groundwater Operable Units

Groundwater Treatment Plant and Extraction System. The existing groundwater treatment plant
and extraction system is functioning as intended. In many regards, the existing trestment and
extraction system s achieving many of the remedid action objectives of the Groundwater
Operable Unit despitethefact that it represents only apartidly completeremedy. In
combination with the sheet pile containment wall, the existing groundwater treatment plant and
extraction systemis ensuringthat contaminant concentrations in the upper aquifer groundwater
are not leavingthe Former Process Area. Evidenceto support thisis provided by the monthly
water level monitoring conducted across the Former Process Area. This monitoring indicates that
the current pumpingrates are maintaining hy draulic control across the site by producing an
inward gradient (towards the extraction wells) within the contaminated upper aquifer and an
upward gradient from the lower agquifer to the upper aquifer. The containment of contaminated
goundwater diminates adverseimpacts to marine water quality, aquatic life, and the lower
aquifer. In addition, the contaminated upper agquifer groundwater is not being used for human
consumption or any industria purpose, which diminate human contact with contaminated
goundwater with the exception of potentia exposureto site workers.

The existing trestment and extraction sy stem aso addresses the remedia objectivefor the
reduction of the NAPL source and quantity of NAPL leavingthe upper aguifer beneath the
Former Process Area. Approximately 100,000 galons of NAPL has been recovered by the
existing extraction sy stem since the sy stem began operation in 1990. Combined with the sheet
pilewadl, the upland source of NAPL migration to the marine environment surroundingthe site
has been effectively controlled. However, it is estimated that the NAPL that had migrated off-
site prior to instdlation of the sheet pile wall will continue to be released from sediments on the
eastern shoreline for the next 24 months (see the previous discussion of the East Beach). Since
the existing extraction sy stem is not expected to remove large quantities of NAPL, which isthe
principlethreat at the site, the more aggressive remedy represented by therma remediation is
necessary to fully achieve asignificant reduction in NAPL, if it is afeasible technology .

Groundwater extracted from beneath the Former Process Areato maintain hydraulic control of
thesiteis treated to meet the standards of the February 2000 ROD for the Soil and Groundwater
Operable Units, which describes discharge limits for the existing groundwater treatment sy stem.
The existing trestment plant has treated and discharged to Puget Sound approximately 370
million gallons of groundwater without exceeding any contaminant or water quality standards.
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Ambient air quaity emissions impact was estimated in 1997 at the trestment plant usingan air
dispersion modding program. Results were compared to the Acceptable Source Impacts Levels
(ASLs) presented under the Puget Sound Air Pollution Control Agency (PSAPCA) Regulation
I11. No exceedances were indicated for volatile organic compounds (VOCs). No ASLswere
exceeded for PAHs or PCP based on air emissions for the aeration basin. Some exceedances for
naphthaene and PCP wereindicated at the depurator. Therefore, respirators were used by on-
site workers when tank maintenance was performed. The depurator has since been replaced by a
dissolved air flotation unit (DAF) (see next paragraph). Additiona arr monitoringwill occur
during the steam injection pilot project.

While the current extraction and treatment sy stem is successfully meetingmany of the remedia
objectives for the site, the success may be short term. The originad materias of construction of
both sy stems were selected by the PRP and have proven to be incompatible with both the
environment and contaminants found on site. Thelocation of the site adjacent to Puget Sound
and Eage Harbor results in brackish groundwater within the upper aquifer groundwater treated
by the existing sy stem. Consequently, many of the tanks, pipes and pumps in the treatment
plant have experienced accelerated rates of corrosion. In addition, many of the piperunsin the
origina extraction and treatment sy stem were constructed of PVC, which degrades after
prolonged contact with site contaminants. As aresult, O&M costs have increased to address
corrective maintenance problems. This situation has been partidly mitigated by preparations for
the steam injection pilot project to replace or rebuild potions of the existing sy stem most in need
of maintenance. For example, adepurator provides the primary treatment component of the
existingtrestment system. Thedepurator has largely ceased to function over thelast 6 months.
Fortunately, increased contaminant concentrations anticipated during the steam injection pilot
operations required replacement of the depurator with amore efficient DAF unit. EPA
recognizes that the existing trestment and extraction sy stem will require replacement as part of
either afina containment remedy or implementation of thermal treatment site-wide.

Contaminated Soil Removal. As discussed in Section IV, Remediad Actions - Remedy
Implementation, contaminated soil from the Former Log Storage/Pedler Areaand the Well CWO01
Areawere removed and consolidated within the Former Process Areaprior to completion of the
pilot study project. EPA is currently workingwith state counterparts a the Washington Sate
Department of Ecology to demonstrate compliance with M TCA M ethod B cleanup levels for
soils across the site outside of the Former Process Area. Once confirmed, the aress of the site
outside the Former Process Areawould meet al of the remedid objectives for the Soil OU.
Contaminated surface soil remaining on-siteis within afenced perimeter that prevents
uncontrolled access and diminates potentia chemica exposureto the public. Theonly potentia
human exposureis to site workers, who receive training consistent with the Ste Specific Hedth
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and Safety Plan and use appropriate persond protective equipment (PPE) when engaged in
activities that could result in contact with contaminated media

Sheet Pile Containment Wall. The sheet pilewall is functioning as intended and is meeting the
god of limiting lateral migration of contaminants into Eage Harbor and Puget Sound. Shest pile
leakage was evauated in April 2001. In order to obtain direct measurements of sheet pile leakage,
joint observation wells were instaled, during construction, every 200 feet dong both the outer
and pilot areawadls. Thejoint observation wells consist of 6-inch-wide by 5-inch-deep sted
channds (5.25 inch by 4.625 inch inside dimensions) welded over the pileinterlock, on the
seaward side of the sheet pilewall (Figures 12 and 13). Thejoint observation wells cover the
entireinterlock from thetop of the pileto 5 feet above the bottom of each pile.

Sheset pileleakage rates are influenced by severd factors:
. Joint (interlock) geometry

. Deformation as aresult of drivingor laterd displacement of piles

. Joint-sedling materias

. Pluggng of interlocks by soil during driving, or sedimentation in interlocks after
installation.

Sncetherma trestment methods will be used for the Wy ckoff site, sedlants were not used in the
pileinterlocks.

Pumping tests were performed on dl of the joint observation wellsin April 2001 to assess the
hy draulic conductivity of the Frodingham No. 5 sheet pilewdls. Based on theresults, the
overall average equivaent hydraulic conductivity of the sheet pilewdlsinstaled a the Wy ckoff
siteis consistent with published test data. In addition, the absence of NAPL in thejoint
observation wells during the testing indicates thewall itself may be adequate asis, if needed for
long-term containment. Findly, the hydraulic conductivity of the outer wall should decrease
with time as interlock sedimentation proceeds and as finer sediments are introduced to the
interlocks.

Seam Injection Pilot Sudy. Construction of the steam injection pilot study is substantidly
completed. Equipment start-up and testing began on September 16, 2002 with full operation
targeted to begn by theend of September. At this time, the system cannot be evaluated to
determineif the remedy is functioning as intended by the decision document (the February 2000
ROD).
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Institutional Controls. As mentioned above, the contaminated upper aquifer groundwater within
the Former Process Areais not being used for human consumption or any industria purpose.
The sheet pilewall and fencing around the Former Process Arearestricts access to the most
contaminated portion of thesite. Additiona fencingwas instaled in August 2002 to discourage
access to thefacility viathe beach a low tides. All access points to thefacility are secured with
locked gates and signs. Theseinstitutiona control measures will continue to be maintained and
enforced by EPA.

As discussed under Section 111, Background - Initia Response, the Wy ckoff facility is held under
an Environmental Trust established by the 1994 Consent Decree. It is possiblethat the Trust
will liquidatethis property within the next severd years. EPA will ensurethat measures arein
placeto restrict the use of the upper aquifer groundwater outside the Former Process Areaand
the lower aquifer until protective levels arereached. EPA will aso ensurethat the upper aquifer
groundwater within the Former Process Arearemains unused dueto contaminants that may
remain after therma treatment or will remain as part of the contingency remedy .

Question B: Are the exposur e assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAOSs) used at the time of remedy selection still valid?

West Harbor Operable Unit

Cleanup levels, RAOs and al criteriaand assumptions used in the design, implementation and
monitoring of the West Harbor OU remain valid and protective.

East Harbor, Soil, and Groundwater Operable Units

Generdly, the exposure assumptions, toxicity data, cleanup levels and remedid action objectives
used at thetime of the remedy selection are still vaid. While the State of Washington has revised
the M odd Toxics Control Act or M TCA regulations, these changes do not call into question the
protectiveness of the selected remedy, and thus, the ARARSs and cleanup levels do not need to be

changed.

The origna Human Health Risk Assessment (HHRA) for the site was conducted prior to the
formal adoption of the Risk Assessment Guidance for Superfund (RAGS). Despitethis, the
HHRA detailed in the origna RI/FSdid use exposure factors consistent with the guidance. In
addition, both average and Reasonable M aximum Exposures (RM ES) scenarios were caculated
for each exposure pathway. Consequently, the underlying methods used to characterize
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exposureto site contaminants remain valid even though the HHRA was scoped and conducted
aoproximately eight years ago.

Review of toxicity datadid not uncover any changes in toxicity factors for contaminants of
concern used in the HHRA with two exceptions. Both the reference dose for chronic ord
exposure and the reference concentration for inhalaion exposure for naphthalene were updated in
the Integrated Risk Information System (IRIS) database in September 1998. IRISis the primary
toxicity datasource used in human health risk assessments. However, this change does not dter
the protectiveness or vdidity of the HHRA used to support the selected remedy since
naphthalene was dready one of the primary non-cancer risk drivers for soil and groundwater
exposure scenarios. In addition, EPA isin the process of re-evauating the exposure and human
hedlth risks associated with dioxins and related compounds. T his reassessment is still in draft
form and may need to be considered during the next five-y ear review.

Cleanup levels listed in the September 1994 and February 2000 RODs are still valid and
protectivefor the East Harbor OU and Soil and Groundwater OUS, respectively.

Question C: Has any other infor mation come to light that could call into question the
pr otectiveness of the remedy?

West Harbor Operable Unit

As indicated above, monitoring of the West Harbor OU has reveded that certain seepsinthearea
of the old landfill contain constituents above water qudity criteria. Based on the consistent
exceedances for these constituents, EPA has tasked DOT, per the contingency strategy outlined
inthe site OM M P, to propose options for mitigatingthis seep water discharge. Seep mitigation
options will be presented to EPA for review and consideration by October 2002.

Whilethis is an issue which must be addressed, it does not cal into question the protectiveness
of theremedy as awhole. Theremedy, as designed and implemented, is functioningwell. The
contaminated seep water discharge discussed aboveis theresult of tida outflow in areas beyond
the extent of thetidd barrier or berm. In short, the upland cut-off drainage sy stem and thetida
barrier, as dl constructed eements of the remedia action, are performing the tasks for which they
weredesigned. Additiond steps will betaken by DOT to extend the overdl remedy and mitigete
the contaminated seep discharge.

East Harbor, Soil, and Groundwater Operable Units
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Severd issues may impact the long-term protectiveness of the remedy . These issues include:

. Servicelife of the existing groundwater treatment plant and extraction sy stem located
on the former Wy ckoff facility.

. Integrity of the aguitard providing natura containment beneath the Former Process
Areaof the Soil and Groundwater OUs.

. M onitoring of the existing subtidal sediment cap in the East Harbor OU.

As discussed above and in Appendix H (Ste Inspection Checklist), the service life and continued
maintenance challenges of the existing groundwater trestment plant are well established concerns
a thesite. The other two items listed above are more recent issues that have developed during
the course of ether pre-design or pre-construction investigations and during Long-Term

M onitoring of the sediment cap.

Treatment Plant Lifespan

Since EPA assumed responsibility and operations of the treatment plant and extraction sy stemin
1993, significant repair, maintenance, and replacement of sy stem components have been
implemented. However, mgor concerns exist regarding the long-term viability and functiondity
of the systems. M uch of the equipment have reached or are nearing the end of their servicelife.
Although EPA will be replacing some tanks, pipes, and equipment within the treatment plant as
part of preparation for the steam injection pilot study, the god is to keep the plant operationa
until afina groundwater remedy is constructed. Regardless of whether EPA expands thermal
remediation to full-scae site-wide or if the containment remedy is implemented, the treatment
plant will haveto bereplaced. However, the new system may be different in size and treat ment
components depending on the find groundwater remedy. Until the decision is made and the new
treatment sy stem is designed and constructed, the current sy stem must operate until
gpproximately theyear 2005.

| ntegrity of the Aguitard

Avallable dataindicates that the aquitard generdly ranges from 10 to 40 feet in thickness. There
areisolated areas where the aquitard may be as little as 4 feet thick, but borings in those areas
gppear to haveterminated in sand lenses within the aguitard and not in the lower aquifer itself.
Boring logs indicate considerable variability in the amount of sand present in the aquitard. In
either case (thin aguitard or presence of sand lenses), the competence of the aquitard should be
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regarded as uncertain in isolated locations. A thin aquitard may proveto beless of abarrier to
NAPL migration than would be the case for most of thesite. Smilarly, depending on the degree
of interconnection, the presence of sand lenses could provide preferential pathways for NAPL
migration. It should be noted that two monitoringwells (99CD-M W02 and 99CD-M WO04),
completed duringthe NAPL Field Investigation conducted in 1999, were instaled in borings
where NAPL was observed within afew feet of the lower aquifer. To date, though, thereis no
evidenceto indicate that NAPL has completely penetrated the aguitard. The lower aguifer will
be monitored monthly duringthe first severd months of the pilot steam injection project and
guarterly once steam injection has ceased. Based on laboratory studies, density of NAPL
decresses with increasingtemperature, thus, it is believed that DNAPL would become less dense
and would tend to float (i.e., become LNAPL). Coupled that evidence with aggyessive
contaminant extraction and monitoring during operations, it is not anticipated that contaminants
will be pushed further into or through the aguitard. If EPA decides not to implement thermal
remediation across the entire Former Process Area, then amore complete evauation of the
aquitard may need to be completed to ensure protection of the lower aquifer from NAPL
intrusion over the long-term.

East Har bor Sediment Cap

In generd, the sediment cap is performing as intended to isolate contaminated sediments and
provide high quality habitat. However, surface and subsurface PAH concentrations have
increased over time a three locations. Surface PAH concentrations increased a two sampling
locations on the sediment cap (T8-4 and T9-2) out of atota of 25 sampled locations. Satistica
analysis of the data suggest that the pattern of contamination found at these locations does not
occur elsewhere on the cap, and that surface contamination is likely to be locaized around these
two aress.

Subsurface sediment PAH concentrations increased at the two locations above plus one
additiond location (T7-10, T8-4, T9-2) out of atota of eight locations. The subsurface
contamination increased with increasing depth in the cap. Severd processes could produce this
subsurface contaminant profile, including potential upward vertica migration of contaminants
from the native sediment into the cap, mixing of the contaminated materid with cap sediments
during cap construction and/or physica mixing of the contaminated native sediments with cap
sediments through post-construction, and intrusive activities such as anchor drags and boat
moorings. In addition, during the monitoring periods in which this datawas collected, source
control had not y et been achieved, therefore, direct contamination was aso possible.
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Although this dataindicates localized surface and subsurface contamination at three sampled
locations, it does not gppear to beindicative of the entire cgp area. Overdl, most sampling
locations show little or no change in surface and subsurface PAH concentrations. All three of the
locations discussed here received additiona cap materia duringthe Phase Il and I11 capping

events and will be evauated again during the next round of monitoring scheduled to begn in the
fall 2002.
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VIII. I SSUES

Bdow areissues that result from the Five-Year Review.

Issue Currently Affects | Affects Future
Protectiveness Protectiveness
(Y/N) (Y/N)
West Harbor Operable Unit
Seeps in the area of the old landfill contain constituents above water quality N Y
criteria which may contaminate the cap nearby
Eelgrass planting site west of the CDF did not survive N N
East Harbor Operable Unit
Significant contamination still exists in the East Beach area (the contamination N Y
was expected in the September 1994 ROD)
Need to confirm that the North Shoal area does not contain contaminants in the N N
top 10 cm of sediment
Localized surface and subsurface PAH concentrations on the subtidal sediment cap N Y
have been measured
Soil & Groundwater Operable Units
Existing trestment plant and extraction system is nearing its service life N Y
Competence of the underlying aquitard is uncertain in isolated locations N Y
Future land use (proposed and actua zoning changes) N N

Issues Identified from Inter views and Natur al Resour ce Tr ustees Input (See Appendix E)

Agency Issue
City/NOAA/ Uncertainty of available funding for future cleanup actions, particularly for the potentia full-scale
WDFW thermal remediation project

Suquamish Tribe

Assessment

A Suquamish Tribe fish consumption survey was completed in August 2000 which shows T ribal
consumption levels higher than the RM E exposure assumptions used in the Human Health Risk

Suquamish Tribe
the site are above human health risk levels

Contaminant levels in geoduck tissues collected from commercia geoduck tracts to the southeast of

Suquamish
Tribe/WDFW

Need to protect nearshore habitat (both aguatic and riparian) and sediment cap from future uses that
may degrade the sediment cap, nearshore habitat, or sediment and water quality

Suquamish Tribe
thermal operations

T he effects of heat to aquatic biota outside of the sheet pile wall as a result of potential full-scale

City/DNR

agencies, and enforced?

How is the No Anchor Zone restriction communicated to boat owners, coordinated between
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City

Can the size of the No Anchor Zone be reduced to just the area where the sediment cap exists?

| X. RECOMMENDATIONS AND FOLLOW-UP ACTIONS

(A detailed discussion of recommendations and follow-up actions for each operable unit follows

thistable)
Issue Recommendations/ Party Oversight Milestone
Follow-up Actions Responsibl Agency Date
e

West Harbor Operable Unit

Seeps in the area of the old Seep discharge mitigation DOT EPA Spring

landfill alternatives are being devel oped. 2003
One aternative under consideration
is the addition of capping material
in seep areas.

Eelgrass site did not survive | Alternative contingency actions are DOT EPA Spring
being evaluated (see below for 2003
detailed discussion)

East Harbor Operable Unit

Significant contamination Continue to monitor contaminant EPA EPA/Ecology | Fall 2002

still exists on the East Beach | concentrations to determine if and yearly
natural recovery, aided by source
control and potentia upland
thermal remediation, can achieve
cleanup goals established in the
ROD

Need to confirm the North Monitor in the upcoming EPA EPA/Ecology | Fall 2002

Shoa does not contain sampling event.

contaminants in the top 10

centimeters

Localized surface and Locations will be sampled and EPA EPA/Ecology | Fall 2002

subsurface PAH
concentrations on the
subtidal sediment cap have
been measured

evauated in the fall 2002
monitoring event and will be
monitored closely in subsequent
years
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Soil and Groundwater OUs

Existing treatment plant and
extraction system is nearing
its service life

Competence of the aquitard
is uncertain in isolated
locations

Future land use (proposed
and actual zoning changes)

M onitor the systems closely and
perform repair and maintenance
activities

Replace the systems for either full-
scale thermal remediation or
containment

M onitor lower aquifer on aregular
basis

Conduct athorough evaluation of
the aquitard to ensure ongoing
protection of the lower aquifer

Continue to coordinate with local
officials to ensure that the remedy
is protective of future site uses

EPA

EPA

EPA

EPA

EPA

EPA/Ecology

EPA/Ecology

EPA/Ecology

EPA/Ecology

EPA

Ongoing

2005

Monthly/
Quarterly

2004

Ongoing

Recommendations Based on Community Invol vement

Following are some recommendations that emerged based on interaction with the community
duringthe Five-Year Review process. (See Section VI, Five-Year Review Process, Community
Notification and Involvement.)

Recommendations Party Oversight Milestone

Responsible Agency Date

Coordinate with the Bremerton-Kitsap County Health EPA EPA W inter 2002

District regarding the harbor harvest restrictions.

Provide an update to the community

Continue to share information with nearby community EPA EPA Ongoing

and the City about the on-site and local well water

testing

Share results of the pilot study with the community as EPA EPA During Pilot

they become available, including information such as Project

noise and air quality

Consider placing an informative sign/billboard outside EPA EPA W inter 2002

the site explaining cleanup activities
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West Harbor Operable Unit

As mentioned above two aress need to be addressed:

. Seepsin thearea of the old landfill contain constituents above water quality
criteriawhich may contaminate the cap nearby, and

. Eelgrass west of the CDF has not survived, so additiond habitat mitigation is
needed.

Seep Area Near Landfill. Intertidal seeps SP-02 and SP-04 (Figure 14) contain dissolved
copper and zinc concentrations above acute water quality criteria, and thereis no
aopaent downward trend in concentrations. In alandfill, the reducing environment tends
to bind up metals such as copper and zinc in sulfide complexes. When oxy genated
seawater comein contact with the solid waste, it may increase the solubility of these
metals. Thedataindicatethat the seeps arelocdized and are from the margns of the
landfill tidd barrier, which is consistent with the occurrence of tidaly driven marine water

seeps.

In order to mitigate seep discharge from SP-02 and SP-04, DOT s currently developinga
recommended dternative. One aternative under consideration is the addition of capping
materia in seep areas. Based on the geochemica processes controlling copper and zinc
mobility, a shordline embankment sy stem could be designed to restrict tida mixing and
associated oxy gen transfer to thewastein the landfill. Because of tida fluctuations, a
relatively thick (3+ feet) cap constructed from fine sands would be needed to displace the
zone of seawater penetration outward from the landfill edge. The embankment would be
constructed by fillingin the existing nearshore areaiin the vicinity of the seeps with clean
sandy materid, restoringagently slopingbeach tothearea A geomembrane may be
needed prior to fillingthe SP-04 area.

The upper portion of the shorelinefill could be planted with emergent marsh vegetation.
Thistype of vegetation grows in anarrow band of eevation based on the degree of tidd
inundation it requires. Thesubstratein this upper areawould consist of two lifts of
materia, including abase sand lay er and an upper topsoil lay er capable of moisture
retention.

DOT’ s recommended dternative will be presented for EPA review and consideration by
October 2002. Upon EPA approvd, DOT will proceed with design and implementation
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of theremedy under EPA oversight. A full schedule for design and implementation will
be contained in the proposed dternative presentation.

Ed grassHabitat Redoration. A 0.6-acre edgrass transplant site was established
immediately west of the CDF and cap in September-October 1998, after water quality
survey s and laboratory experiments in 1997 indicated that this location would support
edgass gowth. This mitigation is required for filling theintertida areaduring
construction of the CDF, as part of theorigna remedy. Approximatedy 10,000 edgrass
shoots were planted in 1998, and an additiona 220 shoots were planted in April 2000.
All edgrass was lost by August 2000. The edgrass bed falled, in large part, dueto the
persistent presence of adgae, which prevented light from reaching the newly planted
edgass. Eight dternative contingency actions for habitat mitigation were evaluated by
EPA, Ecology, Washington Sate Department of Fish and Wildlife, U.S Fish and Wildlife
Sarvice, NOAA, and the Washington State Department of Natural Resources. Options
currently under consideration include:

. A ravine deltasat marsh restoration would consist of fillingthe existingintertida
riprap areaadjacent to the West Harbor edlgrass planting siteto restore gently
sloping beach and salt marsh habitat that likely existed historicaly in this area
This project has ahigh probability of success, is on site and cost effective, and
could concurrently address metas contamination at seep SP-02;

. The Schel-chelb Estuary wetland connection project would connect an existing 5-
10 acrefreshwater wetland that currently discharges to the Rich Passage (through
asmall outfdl that periodically plugs) to the Schel-chelb Estuary. Whilethe
Schd-chelb is an existing mitigation project, the wetland connection is anew facet
of that project that would provide sdtwater connection to an adjacent fresh water
marsh. This project offers the highest potentia for overal habitat function
development, has ahigh probability of success, and is cost effective;

. The M ilwaukee Dock substrate restoration would consist of fillingin aformer
navigation channel (the dock was removed morethan 10 years ago) to aleve
consistent with adjacent edgrass meadows. The M ilwaukee Dock areais located
off the eastern shore of the Wy ckoff property in Puget Sound. This project has a
moderate probability of success; and

. Edgass planting, such as at the M ilwaukee Dock site or adjacent to the Wy ckoff
site, which has amoderate probability of success.
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One of these dternatives will be selected, implemented, and monitored to ensurethat adequate
habitat mitigation has been performed for the habitat lost by the CDF construction.

East Harbor Operable Unit

Additiona cappingwas placed in the locations where increased vertical concentrations were
noted in deep cores. Theselocations will be sampled and evauated in the next monitoring event
and will be monitored closdly in subsequent years. If continued monitoring events revea that
localized impacts are occurring within the cap versus generd surface cap disturbances, then
continued maintenance will be performed per the September 1994 ROD.

EPA will monitor the North Shoa and East Beach intertida sediments in the upcoming fall 2002
monitoring event to assess contaminant concentrations in thetop 10 centimeters. The East
Beach intertida sediments will also be monitored to determineif natural recovery, aided by
source control and upland therma remediation (if remedy is implemented), can achievethe
cleanup gods established in the ROD. EPA will reassess current information after the start of
upland thermal remediation to determine the condition of the beach and if additiona studies
and/or actions are necessary .

Soil and Groundwater Operable Units

The existingtreatment plant and extraction sy stem will have to be monitored closdly and repair
and maintenance activities should be continued to ensure its functionality and to maintain

hy draulic control within the Former Process Areauntil afina groundwater and soil remedy is
constructed (either full-scale therma remediation or containment), currently estimated to be by
theyear 2005. Additiondly, if the containment remedy is implemented, amore complete
evauation of the aguitard may need to be completed to ensure protection of the lower aquifer
from NAPL intrusion. Inany case, thelower aquifer will be monitored on aregular basis to
ensure contaminant levels are not increasing.

X. PROTECTIVENESS STATEMENT(S)

Theremedies for dl four operable units are expected to be protective of human hedth and the
environment. All immediatethresats a the site have been addressed through containment of
contaminated soil and groundwater with apump-and-treat sy stem and sheet pilewall, removal
and consolidation of contaminated soil, remova and capping of sediments, and the instalation of
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fencing and warningffish advisory signs. Long-term protectiveness of the remedia actions will be
verified by additiona monitoring and data collection.

West Harbor Operable Unit

The remedies have met, and with the implementation of additiona actions to address the seepsin
the area of the old landfill, are expected to meet the cleanup goals. Institutiona controls are
effectivein controlling access to the upland areas and fish advisories arein place.

East Harbor Operable Unit

The remedies are expected to meet the cleanup goas. Exposure pathways that could result in
unacceptable risks are being controlled. Institutiona controls are preventing exposure to
contaminated East Beach intertida sediments and the ingestion of contaminated fish and shellfish.



Soil and Groundwater Operable Units

With the exception of the soil and upper aguifer groundwater within the Former Process Areg, in
which afina remedy will be designed and constructed once results from the steam injection pilot
project have been evauated, the remedies that are in place have met, or are expected to meet the
cleanup gods. Intheinterim, exposure pathways that could result in unacceptable risks are being
controlled. Ste controls are preventing exposure to contaminated soil and groundwater. The
find soil and groundwater remedy for the Former Process Areais expected to bein-place by
2005.

XI. NEXT REVIEW

The next five-year review for the Wy ckoff/Eagie Harbor Superfund Steis required by September
26, 2007, fiveyears from the date of this review.
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Wyckoff/Eagle Harbor Superfund Site Update

2001 was a big year for the Wyckoff/Eagle Harbor Superfund Site: sheet pile wall
installation, cleanup of the former Log Storage/Peeler Area, habitat beach creation,
harbor capping, and dealing with earthquake damage to the site's treatment system!

Now construction of the steam injection pilot study is in progress and a project checkup
(called a five-year review) is about to begin. 2002 promises to be another year of
accomplishments toward environmental cleanup. Read on to learn more about current
and upcoming activities at Wyckoff.

In This Issue...

Test of On-Site Well Shows No
Effect On Nearby Water Supplies.... 2

Steam Injection Plant Under
Construction 2

Former Log Storage/Peeler Area

Now Clean 2
Harbor Capping Complete ................. 3
New Beach Provides Habitat ............ 3
Come to a Community Meeting

this Spring 3
EPA's "Five-Year Review" Will

Check Cleanup SO Far .........ccceeeeeseeneene 3
Site Background 4

EPA Project Manager Ken Marcy works hard building habitat beach.
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Test of On-Site Well Shows No Effect on Nearby Water Supplies

A water source will be needed for use in the boiler during steam injection. In early January EPA
completed construction and testing of an on-site well. The water well is screened to a depth of 500
feet below ground surface. Preliminary pump test results show that the well can provide 200
gallons per minute (gpm) with no effect on nearby water supply systems. EPA monitored the Bill
Point water supply system and the City's well located on Taylor Avenue during the pumping test.
EPA worked closely with the Bill Point community and the City of Bainbridge Island throughout the
water supply evaluation process. Chemistry samples were also collected during the test. Sampling

data will be available in March.

As currently scheduled, the active steam injection period of the pilot project will be conducted
between October 2002 and April 2003 (i.e., EPA will withdraw water from the aquifer during this
period of time to create steam for injection into the ground). Most of this period of active water
withdrawal will occur during the wettest months of the year. Also, while the on-site water well has
the capacity to pump at 200 gpm, EPA will require only an initial withdrawal of 150 gpm during the
first several weeks of startup. After the initial startup period, water use will be reduced to an esti-

mated 50-70 gpm of water during most of the steaming phase.

Steam Injection Plant Under Construction

The small-scale study of thermal treatment technology is now
under construction, and could be operational by this fall. The
purpose of this "pilot" study is to evaluate the performance of
steam injection at the Wyckoff site. Steam will be pumped
into the ground, and contaminants will be extracted. EPA
expects to run the pilot system about a year. If the test is
successful, EPA will move on to full-scale cleanup.

EPA has completed construction of a vapor cap over the study
area. The vapor cap will prevent escape of vapors during
system operation and will aid in soil cleanup. The vapor cap
is about three feet thick. It includes a horizontal vapor collec-
tion layer, a geomembrane layer, and clean fill materials at
the surface.

All 16 injection wells and seven extraction wells have been
installed in the pilot area, as well as 75% of the thermal
monitoring devices. Equipment for the steam injection plant
will be delivered within the next several months. Equipment
includes a boiler, a heat exchanger, tanks, pumps and pipes.
Truck traffic for equipment delivery is expected to be light.

You may have noticed that a large building is being con-
structed on site. This building will be used to house the boiler
and other operational equipment to minimize noise during the
steam operation.

2

Former Log Storage/
Peeler Area Now Clean

EPA completed cleanup of the
western portion of the site
behind the newly created habitat
beach, known as the former Log
Storage/Peeler Area. About
40,000 cubic yards of soil
(20,000 of which was contami-
nated) were removed last year as
part of the construction of the
habitat beach.

This year, EPA removed another
10,000 cubic yards of contami-
nated soil. All the contaminated
soil was consolidated within the
former process area for later
cleanup, and excavated areas
backfilled with clean soil.

Cleanup of the western portion
of the site meets the State of
Washington Department of
Ecology's stringent residential
cleanup standards.



Wyckoff/Eagle Harbor Superfund Site

February 2002

Harbor Capping Complete

Construction of the Eagle Harbor cap is com-
plete! The cap, which involved placing clean
sediment over contaminated areas of the
harbor floor, was completed in three stages.

In 1993 and 1994, a 52-acre subtidal area was
capped with about three feet of clean sediment.
This area has been monitored closely since
installation and is performing well.

In 2000 and 2001, EPA completed a 15-acre cap
extending from the southern boundary of the
earlier cap to the Wyckoff property, after con-
taining creosote seepage with a sheetpile wall.
This area of cap is also about three feet thick.
In the last few months, more material was
placed extending out several hundred feet from
the Wyckoff property to form a gently sloping
beach which connects a habitat beach to the
west with existing intertidal areas to the east.

A monitoring plan for capped areas is being
revised, with monitoring of all capped areas
resuming this year.

New Beach Provides Habitat

EPA recently created over two acres of new
beach habitat on the western portion of the
site. The beach makes up for habitat lost
during sheet pile wall installation. Construction
of the habitat area involved removing old
bulkheads, and removing and contouring soil
along the shoreline. The clean soil that was
removed has been used to backfill behind the
sheet pile wall. Contaminated material was
removed and consolidated on the area of the
site targeted for thermal cleanup. Once the soil
was removed, a layer of "fish mix," or material
with the grain size preferred by endangered
species and smelt, was placed on the newly
created beach. Creation of this site connects
existing smelt habitat to the west and a new
beach to the east, created as part of the cap-
ping project.

During the 2001/2002 construction season,
additional beach material was placed over the
rip rap at the top of the beach to improve
overall habitat function. This winter, EPA
planted a 20-foot habitat buffer extending from
the top of the beach inland with a wide variety
of native trees, shrubs, plants and grasses.

Cometoa
Community Meeting
this Spring

EPA plans to host an informal community
meeting sometime in Spring 2002. EPA
Project Managers will provide an update
on WycKoff activities, discuss the Five-Year
Review, and answer questions from com-
munity members. Watch for a postcard in
the mail with scheduling details soon.

EPA's "Five-Year Review"
Will Check Cleanup So Far

EPA conducts regular checkups, called five-year
reviews, on certain Superfund sites. EPA looks
at sites where cleanup is finished or where
cleanup activity is still happening after five
years. In both cases, EPA checks the site to
make sure the cleanup continues to protect
people and the environment.

The review at Wyckoff will be comprehensive.

It will look at both the east and west portions of
the harbor, where cleanup is essentially finished.
It also will look at the groundwater and soil at
the Wyckoff site, where cleanup activities are in
progress. An EPA team with support from the
Corps of Engineers will conduct the review,
answer your questions, and share the results.

continued on page 4
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continued from page 3

Early in 2002, the team will collect information
about the site, including information on recent
site activities and the cleanup. They will review
the laws that apply and inspect the site. They
will talk with the people who have been work-
ing at the site, as well as state, tribal and local
officials. EPA also will seek information from
some local residents. The team will check to
see if cleanup activities continue to operate
properly, and may take additional samples.

In Spring 2002, EPA will host a community
meeting where the public will have a chance
to learn more about the review and provide
informal input.

The team will use the information to decide
whether or not the community and the environ-
ment are safe from contaminated material and
how the community is affected by site cleanup
activities. Once the team finishes the five-year
review later this year, they will write a report.
This report will include background on the site
and cleanup activities, describe the review,
explain the results, and include recommenda-
tions to fix any problems found during the
review.

The final report, scheduled to be completed this
fall, will be placed in the information repository
at the Bainbridge Island Library. A summary
will be mailed in a fact sheet to community
members. After the review, the site managers
will monitor the site to be sure any problems
identified by the review team are fixed. As long
as contaminated materials remain at the site,
EPA will do a review every five years.

If you would like to discuss the five-year review
with EPA, or have information that may be
useful to reviewers, please call any of the
contacts listed on page 5.

Site Background

EPA listed Wyckoff/Eagle Harbor as a
Superfund site in 1987. The former
Wyckoff wood treating facility, located
at the mouth of Eagle Harbor on
Bainbridge Island, operated from the
very early 1900's to 1988. Soils at the
facility, and groundwater beneath the
facility, are severely contaminated.

Contaminants include creosote and
other wood treatment compounds.
About 1 million gallons of creosote
product remain in the site's soil and
groundwater. These contaminants
pose a risk to public health and the
environment.

A groundwater extraction and treatment
system has been operated on site since
1990. However, contaminants were still
moving into the marine environment
until a sheet pile wall was installed in
2001. EPA will use thermal treatment
technologies to clean up remaining soil
and groundwater contamination.

In Eagle Harbor, bottom sediments were
severely contaminated with chemicals
from wood-treating and shipyard opera-
tions. A public health advisory recom-
mends against eating fish and shellfish
from the harbor. From 1993 to 2002,
contaminated sediments in various
locations were capped with clean
material.
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For More Information

Hanh Gold

EPA Project Manager

Wyckoff Groundwater and Soils (Thermal Treatment)
(206) 553-0171

E-mail: gold.hanh@epa.gov

Ken Marcy

EPA Project Manager

Eagle Harbor (Habitat Mitigation, Capping)
(206) 553-2782

E-mail: marcy.ken@epa.gov

Andrea Lindsay

EPA Community Involvement Coordinator
(206) 553-1896

E-mail: lindsay.andrea@epa.gov.

Toll-Free Telephone Number
1-800-424-4372

EPA Web Site:
www.epa.gov/r10earth/
click on "Index"

click on "W" for Wyckoff

Documents: The Administrative Record is a file that contains all information used by EPA
to make decisions on the cleanup actions from the beginning of the site's history. The
Administrative Record can be reviewed at the EPA Records Center, 7th Floor, 1200 Sixth
Avenue, Seattle. Call 206/553-4494 to make an appointment. Select documents can

be viewed at the Information Repository located at the Bainbridge Island Public Library,
1270 Madison Avenue North. If the library does not have the document you need, feel free
to call Andrea Lindsay, EPA Community Involvement Coordinator, at (206) 553-1896.

Additional services can be made available to persons with disabilities by calling EPA toll-free at
1-800-424-4372.
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Wyckoff/Eagle Harbor Superfund Site Update

Answering Community Questions About Wyckoff/Eagle Harbor

In June, EPA hosted a community information meeting about the Wyckoff/Eagle Harbor
Superfund Site. Besides updating the community on site activities, the meeting also gave
project representatives a chance to hear directly from residents about their concerns. This fact
sheet summarizes issues discussed at the meeting and raised by residents in recent conversa-
tions with EPA. It also previews upcoming steam activity at Wyckoff, and includes an editorial
note from the Association of Bainbridge Communities. As always, if you have a question or
issue that has not yet been addressed, feel free to contact anyone listed on the last page.

Wyckoff: Ramping Up for Steam

Watch for plenty of activity at Wyckoff this fall, as
EPA reaches another major milestone toward site
cleanup. The pilot steam injection plant ramps up
this September, beginning the study of thermal treat-
ment. Steam will be pumped into the ground and
contaminants extracted. The pilot system will run
for about a year. If the test is successful, EPA will
make the decision to move on to full scale cleanup.

A ]

Bo:ler arrives at Wyckoﬁ Slte Steaming begms in September

In addition to testing the technology's effec-
tiveness, the pilot also gives EPA (and the
neighboring community) a chance to learn
more about practical operation issues. For
example, through the test, EPA will have a
better handle on noise or other nuisances, and
can take measures in advance of full scale
operation. In the meantime, EPA has already
taken significant measures to limit noise and
other potential nuisances. A surface cap has
been installed to collect any vapors from the
site. Truck traffic is expected to be light.

In This Issue...

Wyckoff: Ramping Up for Steam........... 1

Answering Community Questions ........ 2
Five Year Report Available for

Review Soon 6
Site Background
A Note From Association of

Bainbridge Communities ........cccceveeeneee 7
For More Information 8
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Answering Community Questions

1. Is the new beach open for recreation? What
measures will be put in place to protect the
beach?

Although contamination on the western portion
of the site has been removed and consolidated
in the former process area, the habitat beach,
and all the beaches around the site, remain part
of the Wyckoff/Eagle Harbor Superfund site.

For now, these beaches are restricted to public
access. EPA is considering posting additional
signs to alert walkers and boaters to the fact
that beaches around the site are restricted.

2. Is funding for the cleanup assured?

The steam injection pilot project is fully funded,
with funding assured through September of
2003. Beyond 2003, EPA will depend on yearly
Congressional appropriations for continued
cleanup efforts.

3. What is the cost/benefit comparison of
containment versus cleanup? Why is EPA
not simply capping the site as was done at
Gasworks Park?

The estimated cost of containment with a sheet
pile wall, a new pump-and-treat system, and sur-
face soil cap is about $28,500,000. This estimate
includes capital costs plus 30 years of operation
and maintenance (O&M). The estimated present-
worth cost of full-scale thermal cleanup is

about $46,000,000 (capital plus 10 years O&M).
However, this cost difference does not reflect the
fact that the pump-and-treat system would need
to be operated and maintained, and occasion-
ally replaced, in perpetuity, to preserve the
integrity of the containment remedy. Over

the long term, it is cost effective to proceed
instead with contaminant removal and cleanup.

Another part of the equation is the potential
costs and inherent risk of creosote product
reaching the lower aquifer. An estimated one
million gallons of creosote product still remain
in the ground at the site. The clay "aquitard"
layer that separates the contaminated aquifer
from the lower aquifer is continuous. Its
thickness generally ranges from 10 to 40 feet.
However, it may be as thin as four feet in
isolated areas, and in some locations, contain
interbedded sand layers.

There is evidence that creosote product has
penetrated the aquitard through a pathway
within the sand lenses, but has not reached the
lower aquifer. Based on field explorations, it
also appears that there is a serious aquitard
structural flaw located near the center of the
site, possibly due to seismic activity.

Given the magnitude of contamination at
Wyckoff and the questionable integrity of the
underlying aquitard layer, the containment
remedy would be used only if the steam injec-
tion pilot project fails to meet performance
objectives (however, only until a better tech-
nology is available that will provide a more
permanent solution).

4. What will be the configuration of the site's
access roads, and what traffic safety mea-
sures will be put in place?

During the steam injection phase of the pilot study
(6-8 months), up to four fuel deliveries by truck
will be made to the site each week. The trucks
will enter the site at Creosote Place NE, the site's
main access road. Given the low truck traffic
volume, EPA does not plan to reconfigure the site's
main access road, and no additional traffic safety
measures are planned. The exact schedule of
truck deliveries is not known at this time.
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Answering Community Questions, continued

5. Is the site's water well in the same aquifer as
other wells? Will monitoring occur during
the pilot to ensure that nearby wells are not
impacted? What about water supply if
cleanup goes full-scale?

No, the well that provides water for the cleanup
is in a separate aquifer from those used by local
wells, except for one city well. The South Eagle
Harbor Well, located on Taylor Avenue, draws
water from the same aquifer (Glaciomarine
Aquifer). The well at the cleanup site draws
water from a small portion of the aquifer, at
around 500 feet. Pump tests of the well show
very minimal or no effect on nearby water
supply systems. EPA monitored the Bill Point
water supply system and the South Eagle
Harbor well during the pumping test.
Contaminants associated with the Wyckoff

site were not detected in either well.

EPA plans to conduct another round of water level
and chemistry sampling of the Bill Point and South
Eagle Harbor wells during the steam injection
phase of the pilot operation, scheduled to

begin in September 2002 and continuing through
spring 2003. This sampling will provide more
information about any effects on nearby wells
from the steam injection operations.

The onsite water supply will be used during the
pilot phase of the project. EPA will re-evaluate
water supply options for the full-scale project.

6. Where does the water go after it is used for
treatment?

After contaminated water is treated at the site's
groundwater treatment plant, it will be discharged
from an outfall to Puget Sound, in the same
manner as it is discharged now. The discharge
will meet the substantive requirements of the
state's National Pollution Discharge Elimination
System (NPDES).

7. Will there be intrusive lighting at night?

No, there will not be intrusive lighting at night.
There will be some minimal lighting for site
safety and security purposes.

8. How loud will the diesel boiler be? How are
you containing sound? Why diesel? Will it
smell or harm air quality or present a health
issue? How will fumes be contained? Can
energy be reclaimed or reused? How much
fuel will be required?

The boiler has been delivered to the site and is
housed in the "boiler building." It is difficult at
this time, prior to boiler startup, to predict how
loud the boiler operation will be. We expect the
boiler building to minimize noise. EPA is also
evaluating sound mitigation measures within
the building, such as constructing enclosures
around the louder pieces of mechanical equip-
ment. If noise levels still exceed state regula-
tions, EPA will take additional measures, such as
increasing the level of insulation in the entire
building.

Diesel is being used because it is an efficient fuel
source and is cost-effective. The fuel selected for
use at this site is a low-sulfur (less than 0.5%)
diesel fuel. Air emissions will be monitored within
the first two weeks of boiler operation to demon-
strate compliance with air quality regulations.
More monitoring will be conducted if results show
a potential problem with emissions. Air near the
treatment plant and within the pilot area will also
be monitored on a regular basis.

Initial estimates of boiler emissions are far
below both Federal and State reporting re-
quirements. In fact, many public facilities on
Bainbridge Island use similar boiler plants for
heating. Until recently, oil-fired boilers similar to
the one at the Wyckoff site heated Bainbridge
Island High School.
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Answering Community Questions, continued

The design of the steam injection system
includes features to reduce overall energy
requirements. For example, hot liquids ex-
tracted from the pilot area will be used to pre-
heat boiler feed water. This reduces the
amount of energy required to produce steam
while decreasing the energy required to cool
the extracted liquids before treatment.

During pilot steam injection operations, the
boiler will require a maximum of 20,000 gallons
of fuel per week. The pilot study is expected to
use about 200,000 gallons of fuel. At this time,
our rough estimate is that at most, 15,600
gallons of fuel will be needed per day for
full-scale steam injection operation.

9. How long will the sheetpile wall last?

The sheet pile wall is designed to last for 30
years. If we proceed to full-scale thermal
cleanup and we meet cleanup goals, then the
sheet pile wall could be cut off at the mudline
or removed and the shoreline restored to its
natural condition.

10. Is the pilot wall as deep as the main
perimeter wall?

Both the pilot area wall and the perimeter wall
are seated at least 4 to 5 feet into the upper
surface of the underlying aquitard layer. Since
the aquitard is sloped from south to north, the
pilot area wall does not extend as deep into the
subsurface. The pilot area wall is about 15 to
45 feet deep, and the perimeter wall depths
vary from 25 to 90 feet.

11. How long will it take to heat the site? How
long will the site take to cool down? Will
Eagle Harbor be heated by the steam
project? Will habitat be affected by heat
or by the wall's presence?

The pilot area likely will be heated within 2 to 4
weeks after steam injection begins. Modeling
data indicate that cooling down after the full-
scale project would take about two years.

If full-scale steam injection takes place, conser-
vative modeling results show that marine life could
be affected by heat within 10 meters of the wall.
Data from the pilot project will help quantify
possible impacts of heat on intertidal habitat loss,
including eelgrass beds, and changes in the way
habitat is used by marine life.

The presence of the sheetpile wall may affect sedi-
ment and water, which in turn affect intertidal habi-
tat. Effects could include scour along the base of
the wall, changes in grain size, and an increase in
wave energy. Of the three possible effects, scour
is the least likely to occur. In general, scour troughs
along vertical walls have not been observed and
attempts to measure have been inconclusive.
Changes in sediment grain size due to sediment
movement along the wall will be analyzed. Since
the sheet pile wall presents a vertical face, it is ex-
pected to divert waves away from the shoreline,
changing wave patterns at high and storm tides.

Effects on eelgrass are unknown but are not
expected to be large. Baseline information on
the extent and density of eelgrass was collected
before the sheetpile wall was installed. If eel-
grass meadows appear to be changing, more
extensive monitoring will occur.
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Answering Community Questions, continued

12. How deep will steam be injected? Will heat
push contaminants down into or through
the protective clay barrier (aquitard)?

Steam will be injected to the surface of the
aquitard layer, which in the area of the pilot study
is about 10 to 40 feet deep. Laboratory tests
indicate that creosote product becomes less dense
when heated. That means heavier oils that
otherwise tend to sink in the aquifer would
become lighter and float on the aquifer table.

As a result, and through careful monitoring dur-
ing operations, we do not anticipate that contami-
nants will be pushed into or through the aquitard.

13. How long will the pilot test last? If the pilot
is successful, how soon will you move on to
full scale treatment? How long would full
scale treatment take?

The pilot project will last about one year, from
September 2002 to September 2003. If the pilot
project meets project objectives, we will most
likely expand the project to site-wide, full-scale
steam injection (dependent on funding). Based
on the best scenario, designs of the full-scale
project will be performed in 2004. Operations
will begin sometime in late 2005. Active steam-
ing will take place from 2005 to 2008, followed
by about 5 years of continued contaminant
extraction and treatment (2008-2013).

14. What provisions have been made for
historic preservation at the site?

Prior to demolition of onsite structures in 1997,
EPA produced a Historic American Engineer
Record report. The report included a narrative
and photo documentation, although the buildings

demolished were deemed not "eligible for listing
in the National Register." The documentation
met the requirements of the Historic American
Engineering Record standards. It also complied
with EPA's Memorandum of Agreement with the
Washington State Historic Preservation Officer and
the Advisory Council on Historic Preservation.

Documentation was sent to the Prints and
Photographs Division of the Library of Congress.
A complete set of the original documentation was
also provided to the Bainbridge Island Historical
Society for use in their museum. An archeo-
logical assessment was also conducted in
consultation with the Suquamish Tribe.

15. Is EPA still planning a potential buffer
around the site?

EPA is drafting land use controls that will require
any future land owner of the Wyckoff site to
ensure that intertidal habitat functions are main-
tained and protected. A vegetated habitat buffer
is an effective way to protect the intertidal area
that has been remediated and enhanced as part
of the Eagle Harbor cleanup. The concept of a
vegetated buffer was also supported, in large part,
by citizens of Bainbridge Island in response to a
request for comment issued by EPA in March of
2001. Any measures that are taken to protect
the intertidal habitat around the Wyckoff site,
including a vegetated buffer, will be undertaken
and maintained by the future owner of the site.

16. Can the stream at the west end of the site
be put back on the surface?

There are no plans to put the stream back on
the surface of the site.
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Answering Community Questions, continued

17. What are the status of and future plans for
the eelgrass beds in the Harbor (planted by
the Department of Transportation as a
mitigation requirement)?

The 0.6 acre eelgrass bed planted by the Wash-
ington State Department of Transportation in
September of 1998, has been monitored regu-
larly since its creation. Since the year 2000,

no eelgrass has been observed in or near the
transplant site. The failure of the eelgrass

bed has been due in large part to excessive
macroalgae coverage, which has prevented light
from reaching the newly planted eelgrass.

In June 2001, WSDOT issued a contingent
habitat mitigation screening analysis, looking at
possible habitat projects that could be under-
taken in place of the failed eelgrass bed. EPA
has reviewed this document and provided
comments to the state. The state will provide a
more specific proposal by the end of the summer.

18. How is the sediment cap performing?

Monitoring of the 52-acre cap placed in 1993 has
indicated that the cap is stable (remains in place)
and is effectively isolating contaminants. The last
monitoring was conducted in 1999, before the
sheetpile wall was installed and effectively
contained contamination on site. Now that cap
construction is complete, monitoring of all capped
areas will start up again later this summer.

19. Are there warning signs about the
no-anchor zone in the harbor? Who
should we notify if we see a boat anchored
over the cap? How will enforcement of the
no-anchor zone occur?

When the no-anchor zone was created by the
U.S. Coast Guard in 1998, the perimeter of the
area was effectively marked with warning signs
on buoys. The buoy signs are maintained by
the Coast Guard. EPA is considering posting
signs on the top of the shoreline around the
Wyckoff site noting the presence and location
of the no-anchor zone.

The Coast Guard should be contacted if vessels
are observed anchored in the restricted naviga-
tion, or no-anchor, area. The Coast Guard, with
the help of local authorities, will continue to
maintain and enforce the no-anchor area.

Five Year Report Available for
Review Soon

EPA is conducting a "5-Year Review" of the
Wyckoff/Eagle Harbor site. This review is a
checkup to make sure the cleanup continues to
protect people and environment. In response
to community requests, EPA will make the draft
5-Year Review Report available for informal
public review. Watch for notification soon to
find out where to get a draft report.

Site Background

EPA listed Wyckoff/Eagle Harbor as a Superfund site in
1987. The former Wyckoff wood treating facility,
located at the mouth of Eagle Harbor on Bainbridge
Island, operated from the very early 1900's to 1988.
Soils at the facility, and groundwater beneath the facil-
ity, are severely contaminated. Contaminants include
creosote and other wood treatment compounds. About
1 million gallons of creosote product remain in the site's
soil and groundwater. These contaminants pose a risk
to public health and the environment.

A groundwater extraction and treatment system has
been operated on site since 1990. However, contami-
nants were still moving into the marine environment
until a sheet pile wall was installed in 2001. EPA is
testing thermal treatment technologies to clean up
remaining soil and groundwater contamination.

In Eagle Harbor, bottom sediments were severely con-
taminated with chemicals from wood-treating and ship-
yard operations. A public health advisory recommends
against eating fish and shellfish from the harbor. From
1993 to 2002, contaminated sediments in various
locations were capped with clean material.
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A Note From Association of Bainbridge Communities
contributed by Dave Davison, Co-Chair, Association of Bainbridge Communities

Thermal Treatment
is Least Expensive
Cleanup Option in
Long Run

ABC would like to respond to
recent questions about a cost
benefit analysis, comparing
the containment alternative
to the thermal cleanup alter-
native. Containing the site
would essentially leave the
contaminants in the ground.
Thermal cleanup, if it works
as effectively as hoped for,
will remove most all of the
creosote, now estimated at
one million gallons.

The cost for containing the contaminants at the
site with a layer of impervious asphalt or plastic
membrane and cover, and for building and
operating a "pump and treat" system that would
hold the site at pressure balance, is estimated by
EPA at $28.5 million. This continuous pump and
treat process would remove perhaps a third of
the creosote over time. This cost estimate is
projected out for 30 years.

By comparison, the projected cost of cleanup by
means of thermal treatment (steam cleaning) is
about $46 million. After 10 years of cleanup, how-
ever, it is expected that the site would be clean
and would no longer pose a threat to human
health or the environment. There would be only
nominal continuing costs related to occasional
monitoring of the site. The containment wall is
included in both proposals and is already in place.

Capping the site and operating a "maintenance"
pump and treat system appears to be the least
expensive option in terms of dollars spent by EPA
during the time frame given, but this assumption
is misleading.

EPA's Hanh Gold gives ABC members a site tour.

As EPA points out, this cost does not include the
costs of continuing to operate a pump and treat
system to adequately contain the site. Assuming
that these costs would remain the same (and the
life of the systems about the same), the cost for
each 30 years would be about $28.5 million.

Leaving the creosote product in place (contain-
ment option) with reduction by one third after
30-50 years, is also "a disaster waiting to
happen." Eventually the creosote would con-
taminate the fresh water aquifers below the
aquitard and recontaminate the marine environ-
ment. The environmental cost of that eventuality
is huge and unacceptable. And there is the
economic and social cost of having a permanent
dead zone at Eagle Harbor's entrance.

This is an easy cost benefit analysis. Spend a little
more now and save a lot in the long term, and
reap the rewards of a clean site relatively soon.
Refuse to spend more on thermal treatment now
and be prepared to spend a lot more later, and
probably have a lot bigger problem later. Ques-
tions or comments? E-mail biabc2000@yahoo.com.
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For More Information

Hanh Gold

EPA Project Manager

Wyckoff Groundwater and Soils
(Thermal Treatment)

(206) 553-0171

E-mail: gold.hanh@epa.gov

Ken Marcy

EPA Project Manager

Eagle Harbor (Habitat Mitigation, Capping)
(206) 553-2782

E-mail: marcy.ken@epa.gov

Andrea Lindsay

EPA Community Involvement Coordinator
(206) 553-1896

E-mail: lindsay.andrea@epa.gov.

Toll-Free Telephone Number
1-800-424-4372

EPA Web Site:
www.epa.gov/r10earth/
click on "Index"

click on "W" for Wyckoff

Documents: The Administrative Record is a file
that contains all information used by EPA to
make decisions on the cleanup actions from the
beginning of the site's history. The Administrative
Record can be reviewed at the EPA Records
Center, 7th Floor, 1200 Sixth Avenue, Seattle.
Call 206/553-4494 to make an appointment.
Select documents can be viewed at the Infor-
mation Repository located at the Bainbridge
Island Public Library, 1270 Madison Avenue
North. If the library does not have the document
you need, feel free to call Andrea Lindsay,

EPA Community Involvement Coordinator,

at (206) 553-1896.

Additional services can be made available to persons with
disabilities by calling EPA toll-free at 1-800-424-4372.




Text of digplay ad run in mid-March 2002

f}:&f‘:::%__r Wyckoff/Eagle Harbor Superfund Site
: m f’; EPA Review Will Check Cleanup So Far
"%ﬁ% e Draft Report Out for Public Review

The U.S. Environmenta Protection Agency is about to begin a“five-year review” of the Wyckoff/Eagle
Harbor Superfund Site on Bainbridge Idand. The Siteis severely contaminated with wood treatment
compounds, and cleanup isin progress. EPA, with support from the Corps of Engineers, will do the
review to make sure that the cleanup completed so far is working and that people and the environment
are protected as work continues.

Reviewers will ook at the completed work in the harbor and intertidal beaches, and at the former
Wyckoff property where groundwater and soil are till contaminated. The team will collect Site
information, review laws, consult with officids and community members, and possibly take samples.
Thefind report and recommendations will be available thisfall.

A community meeting to provide a Satus of Site cleanup and discuss the five-year review process and
public participation will be scheduled later this spring, but your suggestions are welcome now.
Information that may be useful to EPA includes comments on what you believe should be included in
the review, your impressions of the cleanup work, how the cleanup has affected you, local
developments that might affect site work, environmenta concerns, and so on. To discuss the review or
to be added to the mailing list, cal Andrea Lindsay, 206/553-1896. To learn more about Wyckoff,
vigt www.epa.gov/r10earth/ (click on Index, click on W for Wyckoff).




Wyck off/Eagle Har bor Super fund Site
Five-Year Review, Mar ch 2002
Community Interview Questions for Informal Discussion

Background:

EPA isrequired by law to do asite checkup, cdled afiveyear review.

EPA is checkingto make sure that people and the environment are safe from contaminated
materid and to learn more about how the community is affected by site cleanup work.
This review will include the East and West Harbor and the Wy ckoff site.

EPA is collectinginformation about the site from many places: reviewinglaws and data,
talkingwith government and Tribal officids, and taking with community members

EPA will prepare an officid report by September.
Thereport will include recommendations to fix any problems found duringthe review.

Answers to the following questions will help EPA preparethe report and make any
recommendations for things that need to be addressed. We would like to have an informal
discussion with avariety of community membersto find out....

Arethere community issues that we haven't addressed y et?
Arethere questions we still need to answer for the community ?
Arethere problems which need fixing?

1. What isyour overdl impression of the project? Areyou satisfied with the cleanup thus far?

2. Doyouthink progress is being made toward cleanup?

3. What effects have site operations had on you and y our community ? Have there been any
nuisances for you?

4. Areyou aware of any incidents at the site such as vandalism or trespassing?

5. Perhaps in adecadethis site will be cleaned up. Already substantid progress has been made. We
have a harbor capped with clean sediments, anew beach, the contaminants are now contained, and
part of theland is clean. What do these changes mean for you and y our community ?

6. Have you been well informed by EPA on site progress? Haveyou been surprised by any site
activities? Should EPA do anything differently to inform and involve the public about site work?

7. Haveyou contacted any EPA employ ees regarding Wy ckoff? Who? Werethey responsive?
Did they address your concerns? Would you contact them again?

8. Do you have any suggestions, comments, or recommendations regarding the site€' s management or



operation?

7. Doyou have any other suggestions for EPA as we move forward with the 5-y ear review?



Wyck off/Eagle Har bor Super fund Site
Five-Year Review, May 2002
City of Bainbridge Island
Inter view Questions for Discussion

Background:

. EPA isrequired by law to do asite checkup, called afiveyear review.

. EPA is checkingto make sure that people and the environment are safe from contaminated
materia and to learn more about how the City of Bainbridge Island is affected by site
cleanup work.

. This review will include the harbor and the Wy ckoff site.

. EPA is collecting information about the site from many places: reviewing laws and data,

talkingwith state and loca government, community members, and Triba officias.
. EPA will prepare an officia report by September.
. Thereport will include recommendations to fix any problems found duringthe review.

Answers to the following questions will help EPA preparethereport and make any
recommendations for things that need to be addressed. We would like to have an informal
discussion with the City to find out....

. What areyour impressions of the cleanup?

. What areyour environmenta concerns?

. Arethere City issues that we haven't addressed y et?

. How has the cleanup affect the City ?

. Arethere remaining questions we still need to answer for the City regarding the cleanup?

. Arethere problems which need fixing?

1. What isyour overdl impression of the project? Areyou satisfied with the cleanup thus far?

2. Doyouthink progress is being made toward cleanup?

3. What effects have site operations had on the City ? Have there been any nuisances for you?

4. Perhaps in adecade this site will be cleaned up. Already substantial progress has been made. We
have a harbor capped with clean sediments, a new beach, the contaminants are now contained, and

part of theland is clean. What do these changes mean for the City and its community ?

5. Have you been well informed by EPA on site progress? Haveyou been surprised by any site
activities? Should EPA do anything differently to inform and involve the City about site work?

6. Do you have any suggestions, comments, or recommendations regarding the site' s management or



operation?

7. Doyou have any other suggestions for EPA as we move forward with the 5-y ear review?



Wyck off/Eagle Har bor Super fund Site
Five-Year Review, May 2002
Suguamish Tribe Inter view Questions for Discussion

Background:

EPA isrequired by law to do asite checkup, cdled afiveyear review.

EPA is checkingto make sure that people and the environment are safe from contaminated
materia and to learn more about how the Tribeis affected by site cleanup work.

This review will include the harbor and the Wy ckoff site.

EPA is collectinginformation about the site from many places: reviewinglaws and data,
talkingwith state and loca government, community members, and Triba officias.

EPA will prepare an officid report by September.
Thereport will include recommendations to fix any problems found duringthe review.

Answers to the following questions will help EPA preparethe report and make any
recommendations for things that need to be addressed. We would like to have an informal
discussion with the Suguamish Tribeto find out....

What areyour impressions of the cleanup?

What areyour environmenta concerns?

Arethere Tribd issues that we haven't addressed yet?

Arethere remaining questions we still need to answer for the Tribe regarding the cleanup?

Arethere problems which need fixing?

1. What isyour overdl impression of the project? Areyou satisfied with the cleanup thus far?

2. Doyouthink progress is being made toward cleanup?

3. What effects have site operations had on the Tribe? Have there been any nuisances for you?

4. Perhaps in adecade this site will be cleaned up. Already substantid progress has been made. We
have a harbor capped with clean sediments, anew beach, the contaminants are now contained, and
part of theland is clean. What do these changes mean for the Tribe?

5. Have you been well informed by EPA on site progress? Haveyou been surprised by any site
activities? Should EPA do anything differently to inform and involve the Tribe about site work?

6. Do you have any suggestions, comments, or recommendations regarding the site€' s management or
operation?

7. Doyou have any other suggestions for EPA as we move forward with the 5-y ear review?



Wyck off/Eagle Har bor Super fund Site
Five-Year Review, May 2002
Inter view Questions for Discussion

Background:

. EPA isrequired by law to do asite checkup, called afiveyear review.

. EPA is checkingto make sure that people and the environment are safe from contaminated
material and to learn more about how the Natural Resource Agencies are affected by site
cleanup work.

. This review will include the East and West Harbor and the Wy ckoff site.

. EPA is collecting information about the site from many places: reviewing laws and data,
talkingwith state and loca government, community members, Triba officias, and Natura
Resource Trustees (NRTS).

. EPA will prepare an officia report by September.

. Thereport will include recommendations to fix any problems found duringthe review.

Answers to the following questions will help EPA preparethereport and make any
recommendations for things that need to be addressed. We would liketo have an informa
discussion with the Natural Resource Trustees to find out....

. What are your impressions of the cleanup?

. What areyour environmenta concerns?

. Arethere NRT issues that we haven’t addressed yet?

. Arethere remaining questions we still need to answer for the NRT s regarding the cleanup?

. Arethere problems which need fixing?

1. What isyour overdl impression of the project? Areyou satisfied with the cleanup thus far?

2. Doyouthink progress is being made toward cleanup?

3. What effects have site operations had on the NRTs? Havethere been any nuisances for you?

4. Perhaps in adecade this site will be cleaned up. Already substantial progress has been made. We
have a harbor capped with clean sediments, a new beach, the contaminants are now contained, and

part of theland is clean. What do these changes mean for the NRT s?

5. Have you been well informed by EPA on site progress? Haveyou been surprised by any site
activities? Should EPA do anything differently to inform and involvethe NRT s about site work?

6. Do you have any suggestions, comments, or recommendations regarding the site' s management or
operation?



7. Doyou have any other suggestions for EPA as we move forward with the 5-year review?



City of Bainbridge Island

On June 3, 2002, Libby Hudson, Senior Planner at the City of Bainbridge Idand,
L hudson@ci.bainbridge-id.waus; (206) 780-3767, was interviewed by telephone. Theinterview

questions are included in Appendix D. Generdly, the city fdt thet the cleanup is progressng well,
communication and information sharing with the City has been good, and they are very supportive of
the sdection of steam injection as the cleanup remedy for the te. Since the City is a potentid
purchaser of the Site (see discussion regarding Reasonably Anticipated Future Land Uses, above), they
have the following questions and concerns:

The East Harbor sediment cap isin the direct route of the Washington State ferries
lane. How would ongoing heavy boat and ferry traffic affect the long-term integrity of
the sediment cap?

EPA, the State of Washington State Department of Naturd Resources (DNR), and the
U.S. Coast Guard established a No Anchor Zone prohibiting anchorage of boats on the
East Harbor sediment cap. This prohibition is over avery large areaand the Harbor
Commission has received numerous complaints from boat owners. Can the Sze of this
area be reduced to just the area where the cap exists? Also, how isthis No Anchor
restriction communicated to boat owners; does it appear on both old and new charts?

The State of Washington Department of Trangportation never obtained a shordline
permit from the City for construction of the West Harbor nearshore confined disposal
facility (CDF), which isnow aparking lot and storage area. The City is concerned that
thereis no visud buffering between the CDF and the shordline. How does EPA intend
to address thisissue?

The uncertainty of available funding for future cleanup actions, particularly for the
potentid full-scae therma remediation project, is a concern for the City.

Because we have so much community, Congressiond, and locd interest in the Site and
the steam injection pilot project, the City suggested that EPA put up asmal billboard or
bulletin board outsde the gates at the Site to inform vistors of the cleanup activities.
Some ideas include a brief summary, with accompanying graphics, describing the seam
injection process and what it is. Information such as the duration of steam injection
operation would aso be useful.

Vertica migration of contaminants through the underlying aquitard is amgor concern
for the City, especidly from the standpoint of a potentia purchaser.

How would ingtitutiona controls be applied to the Ste?

What isthe officid EPA pogition and status of the vegetative buffer around the Site?



The City has not heard from EPA regarding this matter for dmost ayear.
What isthe delisting process that EPA undergoes for the clean portions of the Ste?

EPA should produce regular fact sheets (e.g., every January, May, and September) so
the community can expect them on amore regular basis. The City would also
gopreciate being given a heads-up of when afact sheet will be published.

A report on the functiondity of the new habitat beach would be very helpful. For
example, the City isinterested to know whether we have logt any beach materid during
the last saverd months, what kind of anima and marine species are occupying the Ste;
is the habitat beach meeting design and resource recovery expectations, what isthe
survivability/mortdity rate of the plants?

Please provide a gatus of the pilot study.
What isthe status of the sediment cap? Has marine life been revived on the cgp and

the cap recolonized? If so, by what critters? What happened to the geoducks, did
they get buried during the capping project?



The Suguamish Tribe

On June 25, 2002, EPA met with Rich Brooks, Biologist, rbrooks@suguamish.nsn.us; (360) 394-
5250, and Charlie Sigo, Triba Council Member, of the Suquamish Tribe at the Wyckoff/Eagle Harbor
Superfund gte for aste walk and to discuss their impression of the cleanup and any concerns they may
have. The Suguamish Tribe's overdl impression of cleanup activities at the Wyckoff/Eagle Harbor ste
isvery podtive. The Tribe supports using therma trestment remediation at the Wyckoff Site and other
remedia actions that have been conducted at the operable units. The Tribe recognizes the efforts of the
Remedid Project Managers in developing a positive government working relationship and for
implementing actions that support the protection and enhancement of Triba trust and cultura resources.
The Tribe a so gppreciates the cultural resources assessment work conducted at the Ste and the
Memorandum of Understanding between the Tribe and EPA for the inadvertent discovery of cultura
resources.

The Tribeisinterested in protecting Triba trust resources, Treaty-reserved rights, and cultural
resources that are of rdligious or cultural importance to the Tribe. Environmenta concernsthe Tribe
has a the Ste include:

. The vertica and horizontd extent of PAH contamination within and adjacent to the
“East Beach” area.

. Contaminant levelsin fishery resources above acceptable human hedth levels for
subsstence usars. A Suquamish Tribe fish consumption survey was completed in
August 2000 and show Triba consumption levels higher than the Reasonable Maximum
Exposure (RME) exposure assumptions used in the human hedth risk assessments.

. Contaminant levels in geoduck tissues above human hedth risk levels. Commercid
geoduck tracts #07700 and #07650 are to the east of the Wyckoff/Eagle Harbor
Superfund site. A 1997 Washington State Department of Health document,

“ Assessment of Geoduck Chemical Contamination Adjacent to Eagle Harbor”,
indicated PAH contamination concerns and recommended geoduck tissue and sediment
samples be collected from the proposed harvest area. Geoduck resources within these
commercid tracts are important to the Suquamish Tribe.

. Biologicd effects to marine species exposed to PAH sediment concentrations above
2,000 ppb (dry weight).
. The protection of nearshore habitat and the sediment cap from future uses that may

degrade the sediment cap, nearshore habitat, or sediment and water qudlity.

. Egtablishing and maintaining an adequate native vegetative buffer width within the
nearshore area of the Ste.



Thermd effects to aquatic biota outside of the sheet pile wal as aresult of therma
technology operations at the Site.

EPA Region 10 not receiving adequate funding for future Wyckoff/Eagle Harbor
cleanup actions, including but not limited to, the potentid full-scale thermd remediation
project, long-term monitoring activities, and East Harbor remedid actions.



National Oceanic and Atmospheric Administration (NOAA)

Email tranamittal from: Robert Clark
NOAA Restoration Center
robert.clark@noaa.gov
(206) 526-4338
August 9, 2002

While it would be nice to have the upland pilot and cleanup moving alittle faster, Ken Marcy's clean up
of the aguatic lands have been very good. He hasincorporated NOAA's input into his designs and
kept usinformed of changes. His design for the cgpping and intertidd restoration was environmentally
sengitive and exceeded minimum compensation to alow for ESA recovery through EPA's commitment
to the "consarvation” clause in Sec. 7.al of the Endangered Species Act. From NOAA Restoration
Center's point of view and a decade of experience of working with EPA on Superfund cleanups, | have
no criticisms of the progress or of the ultimate benefits to our trustee resources. Just keep pushing EPA
HQs to keep the momentum (and funding) moving forward.



Washington Sate Department of Natural Resources (DNR)

Emall tranamittd from: Chris Hanlon-Meyer
Natural Resource Section Administrator
DNR Aquatic Resources Divison
chris.hanlon-meyer@wadnr.gov
(360) 902-1676
August 20, 2002

Here are some thoughts that staff within the Washington Department of Natura Resources Aquetic
Resources Divison (DNR) have in response to your Wyckoff/Eagle Harbor Superfund Site Five-Y ear
Review, May 2002, Interview Questions for Discusson. While some of our comments may not directly
address the questions that you presented, we bdlieve that we identified some notableissues. We
gppreciate the attention that EPA is giving to remedid action progress at superfund sites. Our hopeis
that our comments will help EPA during the find implementation of the cleanup.

1. What is your overal impression of the project? Are you satisfied with the cleanup thus far?

Regarding the pilings that were cut off and said to be maintained below the mudline; al or most
of them appear to be exposed.

The contaminated sediment cap was designed as atest-cap. When will EPA decide on the
find remedy?

2. Do you think progressis being made toward cleanup?
No comment
3. What effects have Ste operations had on the NRTS? Have there been any nuisances for you?
No comment
4. Perhapsin adecade this ste will be cleaned up. Already substantia progress has been made. We
have a harbor capped with clean sediments, a new beach, the contaminants are now contained, and

part of theland is clean. What do these changes mean for the NRTS?

Regarding ongoing site management and operations, how will "no anchor” provisons be
coordinated and enforced.

The contingency mitigation needed as aresult of the ed grass mitigation failure should be
implemented near term.  Additionally, because the origina mitigation failed, grester mitigetion
should be required now than was originaly required.



EPA has communicated well and openly accepted input, even at late stages (e.g. steam
Sparging comments).

The contaminated sediment cap is designed to isolate contaminants left in place (not removed
or cleaned up). Aslong asthe cap and contaminated sediments are left in place, state owned
aquatic land is encumbered, and there isarisk of contaminant release (cap failure). The
presumption of question #4 isthat capping contaminated sedimentsis"cleanup.” DNR
considers contaminated sediment caps as not afull cleanup, but atemporary measure to reduce
risk to human health and the environmen.

5. Have you been well informed by EPA on Site progress? Have you been surprised by any site
activities? Should EPA do anything differently to inform and involve the NRTs about Ste work?

Y es, there has been good communication and regular Satus reports. DNR was surprised that
the in-water sediment migration was not as controlled as expected. On-beach machining
operations and visble in-water sediment trand ocation was observed and visitors footwear was
required to be decontaminated, yet there were no best management practices employed to
control contaminant migration (via surface runoff, etc.)

6. Do you have any suggestions, comments, or recommendations regarding the sites management or
operation?

No Comment
7. Do you have any other suggestions for EPA as we move forward with the 5-year review?

We suggest that EPA provide a monitoring report, completion report, or status report to the
NRTs prior to the next five-year review 0 that information could be used in their review.

DNR isinterested in getting copies of any monitoring reports, completion reports or status
reports as they are produced. Please change the current DNR  trustee contact information to
the following: Chris Hanlon-Meyer, Department of Natural Resources, Aquatic Resources
Divison, 1111 Washington . SE, P.O. Box 47027, Olympia, WA, 98504-7027

Thank you for your patience in giving us the opportunity to give our input. We look forward to the
continued success of this cleanup.



Washington Sate Department of Fish and Wildlife \WDFW)

Emall trangmittd from: Randy Carman
WDFW Habitat Program
carmarec@dfw.wa.gov
(360) 902-2415
August 20, 2002

Here are my brief comments on cleanup efforts at Wyckoff/Eagle in response to your request.

Overdll, the cleanup effort appears to be progressing quite well and WDFW appreciates the efforts
EPA has made to coordinate and communicate details of the ongoing activities at the ste with natural
resource agency representatives. Given the complexity of the contamination problems at the site, EPA
has done an admirable job of developing an integrated strategy (e.g., capping and therma remediation)
that should provide long term benefits to fish and wildlife resources thet utilize the Site.

WDFW supports using therma remediation as the most feasible aternative for extracting the large
amount of NAPL that currently remains at the Site. We are concerned, however, that EPA may not
continue to receive adequate funding to fully implement the cleanup action a the Ste. Given the
tremendous efforts to date a the Site, including the large financia expenditures, and the high potentia
for asuccessful deanup, it would be quite disappointing to WDFW if funding problems precluded
completion of thisimportant project.

Although communication from EPA regarding Site activities has been quite good, it has been nearly a
year Snce our last meseting to review progress at the Ste. So, for example, we have not been informed
of how the caps have been performing, or how the "habitat" beach may have changed sinceits
congtruction (erosion, accretion, etc.). In addition, we provided comments on the merits of developing
and maintaining a vegetated shoreline buffer at the Site, but have not heard what EPA has planned for
the nearshore upland aress of the Site in regard to thisissue.

Findly, our greatest interest is ensuring thet, once the Site is remediated, adequate protections are
implemented to prevent future degradation of nearshore habitat and sediment cgps at the Ste. The
long-term integrity of nearhsore habitats at the Site (both aguatic and riparian) is necessary to provide
high qudity functions for fish and wildlife that frequent the area. To this end, the Natural Resource
Trustees developed a set of restoration godls (findlized Oct. 12, 2001) to address conditions at the Site
that largely influence natura resource functions. These restoration goa's provide the foundation for a
long term Strategy that should be developed for the Site to ensure the persistence of high qudity habitat
for natura resources a the Site.

Thank you for the opportunity to provide comments on the continuing progress at the Wyckoff/Eagle
Harbor Superfund site.



Notes from Community Interviews

(Please note: this document is based hand-written notations and is not intended to be aformd transcript
of the interviews)

Jesse Hey, Resdent across the water from the site 4/8/02

She seesit from adistance; Looks greet visualy.

Concerned that she' s not familiar with toxic eements — how doesit affect my beach? How cleanis
the beach? When can we dig clams and catch crabs again? As afamily they used to do that.
Ignorance was bliss then. 40 years here.

Can't sy if progressis being made until they can dig cdlams again. The Ste looks too tidy, now-- the
cleanup istoo neat. The chaos of the working site is gone now; people used to work there, it was a
productive part of our community.

No longer bothered by lights. Never consdered it ared problem because she knows it would pass.
Should aready be close to being cleaned up. 10 years seemslong.

Concerns. Future noise. Wind direction is an issuefor noise. SE winds blow her way. How will
cleanup happen (described steam pilot).

It'snot aworking site. What' s the plan for the future? In terms of the new beach, people might tend to
mess up the beach - need to consider that - making garbage cans available. Keep it clean.

No problem staying informed. Knows the job hasto be done. Has contacted us & EPA has been
responsve. Not acomplaner - likesto be congtructive. Appreciate the cleanup. Missthe
smokestack and the working ste - home grown employment.

Would like to see aday storage; places people could make money that are environmentaly sensitive -
not just apark. Would like city to get some of the property. Maybe a passenger only ferry.

Will cdl in September if it's noisy when the sudy begins.

Charles Schmid, Community Activist and ABC Member 4/19/02

- Going well, but dower than expected

- Fairly stidfied. Except disgppointed that EPA is not using waste water treatment effluent.
- Noted lack of formal response to public input on buffer zone.

- Disgppointed to see plumes still coming up outside the wall.

- Pleased with the beach.

- Citizens and EPA share optimism about new plans.



- Shocked to learn how much contamination—1 million gallond

- Looking toward restoration of the Ste to a cleaner Ste for humans, plants, and animals.

- Supports Japanese Memorid. The restoration is not just for Japanese Americans but for the Idand
and its environment.

-Fedswdl informed. Especidly through Technicd Assstance Grant (TAG) meetings and Ste tours.
Appreciated Travis and Hanh taking the group around the Ste.

-Disgppointed on the effluent decision. Other than that, feds EPA isresponsve and inclusive.
-Regarding interviews, multiple choice would be better. It lets you know what people don’t know.
Random Survey. Otherwisejust “Good guys, Bad guys.” Compile comments and don't know how
you've done.

-Aware that nuisances may be an issue: noisg, traffic, lights.

-Encouraged EPA to share compiled results of this effort with ABC.

-West Harbor - edgrass navigation. Would like to see areport on its success.

-Was other mitigation successful? Ferry Termina maintenance. Asphalt area. What' s happened with
that? Just being used as parking lot. Confused what was actualy done.

-What are the effects of the sheet pile on the plants'salmor/habitat right outsde thewal? Becauseitis
not a beach but a sheer face.

Susan Johnson, Adjacent Resdent 4/15/02

New beach is great, huge!

Wondering about cost benefit of steam. Lots of money to snk into ground for questionable long term
benefit. She says sheis speaking for about 15 people/taxpayers, who are aso wondering.

Many people say, “gasworksis now a park and it was just capped.” That was enough. Why do we
need to go to the leve of clean we' re trying to achieve? Cap could be enough here too, especidly if
it sapark?

For the park - less cleanup should be required than residentia standards!  She supports the park.
Nuisances - endured the pounding. Knew it would end. But the steam cleaning is a different story—it
could last for a decade or more (which seemsforever). What will be the sound impact? Thisisa
whole new operation, and we ve no idea of impact. Cautious about what this means. Very anxious.
Aggravations a night - noise. Occasiondly “refrigerator noiss” when the pumps switch, a hum.
Corps and EPA incredibly responsive. So grest.

Lights during concrete pouring for shed were on until after midnight. Was not notified in advance.



What things are day/season/forever things? Needs heads up and to know in advance the length of
disturbance. Starting to fed irritable; it's been going on for 5 years dready.

Water supply issues are acute because it isan idand. Was the bill point well tested? Unclear if their
basdline has been established. How much ongoing monitoring will happen during pilot? How does the
1 year test relate to the 10 year redity? More testing, reassurance, and communication is better.

Graffiti and vandaism - called 911 one night and it took them 1.5 hours to get there! Called 3 times.
Smashing glasson ste. Wish higtorica buildings were out of there. There are 50 ferd cats & lots of

parties.

EPA has been very responsive. Trimmed growth in the way of the views, good. Coordinated with the
Trustee. Communication among al partners - EPA/Corps/Trustee - just excdlent! Kudos on the
communication and timely responses.

Funding issue. Superfund cogts--are we on the right trgectory given the current funding climate?

People are aware of what’s going on. Site vist was much appreciated and very helpful.
All *Asks have been answered”.

Remaining questions about the find digpogtion of the land.

Sean Oldkin, Bremerton Kitsap County Hedlth District, Poulsbo Office 04/02

! Need to be clear about what are the pathways to endanger peopl€e’ s hedlth.

! Pogting & maintaining those sgns - the hedlth didtrict doesthis. Isthe content of the sgns
complete and accurate? Currently very generd. EPA input welcome on the Sgn content. Also
are locations of signs adequate?

! State Dept of Hedth. Could look into whether shell fish tissue monitoring isin order to revisit
hedth advisory. Still likely potentid for exposure. Could assst w/signsif any changes are
warranted.

1 Are Adan Pxcific Idander harvesters active there?



WYCKOFF COMMUNITY INFORMATION MEETING
Questions and | ssues
JUNE 13, 2002

Can we use the beach now for recreation?

Areyou going to water the new plantings?

Isthe Ste well in same aquifer as other wells?

Where does the water go after it's used for treatment?

How will you contain sound on the emergency generator?

Lights?

Will trucks run when school busses are running?

How loud will diesdl boiler be?

Smdl of diesd? Air quality?

How long will thewall last?  Ultimate disposition?

How long it take to hest the Site?

Are there other Sites usng this technology?

Is pilot wall as deep as other wall?

Will Eagle Harbor be heated up by steam project? Habitat affected?

How deep will we inject?

Will heat push contaminants down into/thru aquitard?

Takes 2 years for soil to cool down?

If successful how soon will you move to full scale?

Diesdl fumes from boiler to be contained?

Full scae would be 3x the fud?

What does bailer fud exhaust compare to?

How much fud to be used? - compared to ferry consumption? Emissons?

Hedlth issues? Can energy be reclamed? Reused?

Can stream be put back on the surface?

Offer acommunity review opportunity of the draft 5-Y ear Review report.

Extraordinary effort so far - come so far - beach isreclaming nature quickly. An 80 year problem
doesn't bring a 3 day solution. Let’s be patient.

Technology isinnovative and exciting. Thisis an example of government doing something right.
Laudable.

EPA has decommissioned road. Thanks for sengtivity.

Dangerous intersection - so some disagree that road decommissioning isagood idea. Would like to
see improvement to safety at that intersection. Can use the road for public beach access?
Sitelooks good. Tremendous change in gppearance. Beach is beautiful.

Marine dgae monitoring - what are the results?

Riprap on the whole length of beach is not proper. (Riprap isnow buried; issueis resolved.)

ABC pleased with progress.

Planted edgrass? Whereisthe ed grassat low tide? Are you working with UW on eglgrass? Need to
study wall and edlgrass interaction. DOT edlgrass West Harbor has failed? Provide an update. Let's



ask for another mitigation! ABC wants to be involved in mitigation decisons.

How will wall affect edgrass beds?

Setting the riparian buffer - asked citizens for input and never heard back. There were many
comments. Why not in areport?

Marine Treffic - are there warning signs about no-anchor zone? Who should we notify if we see a boat
anchored over the cap? How thick isthe cap? How enforcement of no-anchor zone occur?

ABC is supportive of EPA and Corp progress. Remember only 3 years ago the plan was for a cap.
One million gdlonsis atime bomb. Community should be supportive of cleanup. The red objectiveis
cleanup. ABC asked for changes in design features, regarding noise, ar pollution, lighting, water use
issues. ABC hasamgor issue with EPA on water source - Should have used effluent instead of using
freshwater - makes no sense. EPA did not include ABC early enough on theissue. Fisheries
concerns made it difficult. ABC aso pushed for propane - cleaner. Cost issues probably defeated that
solution. Even complying with standards, there will be air pollution. EPA has been open and lisened
tous. Wish they implemented more of our idess.

Higtoric preservation - could have used old buildings as office space; buildings on Ste from 1880s
should be preserved.

EPA isdoing so much good. Some people focus too much on criticism of petty things.

Creosote piles from main dock are seeping creosote - why didn’t you pull those? (When pulled, there
was huge release of creosote). But leaving the pilesin place goes againgt the clean up god.

Cap effective and stable? Preventing hydrocarbons from coming to the surface?

From comment cards.
“For such adifficult dleanup ares, | think it is going remarkably well. I’'m aware of most environmental
problems and do what | can to help.”

“I'm impressed by the work being done.”
“EPA needs a cultura resource specidigt!”

“1. Stream should be re-established on the surface.

2. Rip rap should be replaced or mitigated with various sizes intermediate cobble.

3. When will we know if “steam cleaning” will proceed and if so for how long?

4. Can the public access any portions of the beach? If so, how? Isthere a procedure?

5. Severd questions about intertidal areass—marine agae monitoring and observed changes (esp.
Laminaria); cobble new formation on east Sde s. of sted wall.

6. Access to uplands for tree inventory

7. Preservation of historic buildings - supt.’ s residence, aworker’s resdence? (NPS will be furious
with you!)

8. Isfunding assured to complete the cleanup? If not, how much funding is assured? Is there any chance
thiswill not be completed?

9. Duration of pilot project?

10. | have an ideafor a“mitigation” project if one is needed.



LIST OF DOCUMENTSREVIEWED

Community Involvement Plan Update, Wyckoff/Eagle Harbor Superfund Site, EPA, Nov. 2000
Integrated Risk Information System, IRIS Web Site, U.S. EPA

Washington State Department of Ecology Modd Taoxics Control Act Cleanup Regulation (173-340
WAC), February 2001

Washington State Department of Ecology Water Quality Standards for Surface Water of the State of
Washington (173-201 WAC), November 1997

West Harbor Operable Unit

Record of Decision, EPA, September 1992

Record of Decison Amendment, EPA, December 1995

OMMP Annua Report for Year 0 (1997), Parsons Brinckerhoff, March 1998

Eagle Harbor WHOU Remedid Work Completion Report, de maximisinc., April 1998
Contingent Habitat Mitigation Screening Anadlys's, Herrera, June 2001

Year 4 (2001) Fourth Quarter Data Report and Annua Summary, Herrera, April 2002

East Harbor Operable Unit

On-Scene Coordinator’ s Report, EPA/USACE, September 1994

Record of Decision, EPA, September 1994

Operations, Maintenance, and Monitoring Plan, EPA, 1995

1995 Environmental Monitoring Report, Long-Term Monitoring Program, EPA, 1995
1997 Environmental Monitoring Report, EPA, 1998

Natural Recovery Study, LNAPL Fux Caculaions, USACE, 1999

1999 Environmental Monitoring Report, EPA, 2000

Biological Assessment, USACE, July 2000

Design Andysis, Extended Sediment Cap, USACE, September 2000

Amended Water Quality Certification, EPA, October 2000

Natura Recovery of Perastent Organics in Contaminated Sediments at the Wyckoff/Eagle Harbor
Superfund Site, Battelle, 2001

Addendum to Design Analysis, Phase 3 Extended Sediment Cap, USACE, October 2001
East Beach Intertidal Investigation Report, USACE, 2002

Soil and Groundwater Operable Units

Corroson and Structura Evauation a the Wyckoff Treatment Plant, CH2M Hill, January 1994
Design of Sheet Pile Walls, Engineering Manua (EM) 1110-2-2504, March 1994
Groundwater Extraction and Treatment Systems Assessment Technicd Memorandum for the
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Wyckoff/Eagle Harbor Superfund Site, CH2M Hill, April 1994

Interim Record of Decison, EPA, Groundwater Operable Unit, September 1994

Operations and Maintenance Manual, Sections 10 and 11, CH2M Hill (Draft), January 1995
Engineering Evauation and Cost Andysis for Site Structures, CH2M Hill, April 1995

Interim Operations Plan, Groundwater Extraction System, CH2M Hill, March 1997

Technicd Memorandum, Ground Water Treatment Plant Air Emission Characterization, Wyckoff/Eagle
harbor Superfund Site, CH2M Hill, September 1997

Thermd Effects Study Management Plan, USACE, July 1999

Sheet File Drive Test Report, USACE, October 1999

Record of Decision, EPA, February 2000

Sampling and Andysis Plan, Wyckoff Facility and Groundwater Operable Units, Wyckoff/Eagle harbor
Superfund Site, Prepared by URS Greiner in association with CH2M Hill, June 2000

Biological Assessment, USACE, July 2000

Design Andysis, Sheet Pile Containment Wall, USACE, September 2000

Amended Water Quadlity Certification, EPA, October 2000

Hedlth and Safety Plan, Wyckoff Superfund Site, CH2M Hill, October 2000 Revision

Remedid Action Management Plan, Sheet Rile Ingtdlation, Habitat Mitigation Beach Congtruction,
Wyckoff/Eagle Harbor Superfund Site, Prepared by Bay West, Inc. for Sesttle Digtrict Corps of
Engineers and EPA region 10, October 2000

Sheet File Hydraulic Conductivity Report, USACE, March 2001

Remedia Action Management Plan, Site Infrastructure Support, Wyckoff/Eagle Harbor Superfund
Site, Prepared by Marine Vacuum Service, Inc. for Seettle Ditrict, Corps of Engineers and EPA
Region 10, July 25, 2001

Desgn Andyss, Therma Remediation Filot Study, USACE, August 2001

Wyckoff Treatment Plant Monthly Operations Reports, CH2M Hill, Feb-Dec 1998; Sept. 2001
Wyckoff Treatment Plant Monthly Operations Reports, USACE, Jan-June 2002

Management Plan for Therma Remediation Pilot Construction, Wyckoff/Eagle Harbor Superfund Site,
Prepared by Pease Congtruction, Inc. for Seettle Didtrict, Corps of Engineers and EPA Region 10,
February 2002

On-Site Water Supply Well Report, USACE, June 2002

Desgn Andyss Amendment, Therma Remediation Filot Study, August 2002
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Five-Year Review Site Inspection Checklist

I. STE INFORMATION

Site name: Wyckoff/Eagle Harbor Superfund Site Date of ingpection: April 9, 2002
L ocation and Region: Bainbridge Island, WA EPA 1D: WAD009248295
Region 10
Agency, office, or company leading the five-year Weather /temper ature:
review: EPA Region 10 Clear (50-55°F)
Remedy Includes: (Check all that apply)
GLandfill cover/containment GMonitored natural attenuation
OAccess controls OGroundwater containment
Olnstitutional controls OVeticd barrier walls
OGroundwater pump and treatment
GSurface water collection and treatment

GOther

Attachments: | Glnspection team roster attached | GSite map attached

IT. INTERVIEWS (Check all that apply)

1. O&M sitemanager: Travis Shaw USACE SiteManager  April, 9, 2002
Name Title Date
Interviewed Oat site G at office  Gby phone Phone no. 206-764-3527
Problems, suggestions; O Report attached

2. O&M gaff: Cliff Leeper OMI L ead Operator April 9, 2002
Name Title Date
Interviewed Oat site G at office  Gby phone Phoneno. 206-780-1711
Problems, suggestions; O Report attached




[11. ON-STE DOCUMENTS & RECORDS VERIFIED

0& M Documents
O&M manuals x | Readily available x | Upto date N/A
As-built drawings x | Readily available Up to date N/A
Maintenance | ogs x | Readily available x | Uptodate N/A
Site Specific Health and Safety Plan X | Readily available x | Uptodate N/A
Contingency plan/emergency response plan | x | Readily available x | Uptodate N/A
0O& M and OSHA Training Records X | Reaedily available x | Up to date N/A
Remarks: First Aid, Respirator Fit Testing, HAZWOPER
4, Permits and Service Agreements
Air discharge permit Readily available Up to date N/A
Effluent discharge X | Readily available Up to date N/A
Waste Disposal, POTW Readily available Up to date N/A
Other permits Readily available Up to date N/A
5. Gas Generation Records Readily available Up to date N/A
6. Settlement M onument Records Readily available Up to date N/A
7. Groundwater Monitoring Records x | Readily available Up to date N/A
8. L eachate M onitoring Records Readily available Up to date N/A
9. Discharge Compliance Recor ds x | Readily available Up to date N/A
10. | Daily Access/Security L ogs x | Readily available Up to date N/A




IV.O&M COSTS

1. | O& M Organization

State in-house Contractor for State
PRP in-house Contractor for PRP
Federal Facility in-house Contractor for Federal Facility

Other: With the exception of the West Harbor OU, thisisan EPA
fund-lead site, O& M services has been contracted directly by EPA or
by the Corps of Engineers (under an IAG with EPA).

2. | 0&M Cost Records x | Readily available | | uptodate

X | Funding mechanism/agreement in place

x | Funding breakdown attached |

Total annual funding by year for review period if available (all 4 oper able units)

Date Total Cost
Year 1(1998) $1,045,000 Breakdown attached
Y ear 2 (1999) $1,320,000 Breakdown attached
Y ear 3 (2000) $1,085,000 Breakdown attached
Year 4 (2001) $1,276,000 Breakdown attached
Year 5(2002) $1,459,000 Breakdown attached

3. | Unanticipated or Unusual High O& M Costs During Review Period:

The treatment plant and the original extraction systems were constructed by the Wyckoff Company, the
primary PRPin 1990. The PRPs selected construction materialsthat are not compatible with site
contaminants and with the marine environment. In many cases, the materials were subject to degradation
by contaminants being treated by the plant or suffered from corrosion due to the high salinity of upper
aquifer groundwater. As aresult, portions of the extraction and treatment system have required unusually
high O&M costs to replace components either chemically degraded or corroded from contact with brackish
influent groundwater.




V.ACCESSAND INSTITUTIONAL CONTROLS

Fencing

Fencing damaged | x| Location shown on site map | x| GatesSecured | | N/A

Remarks: Fencing along the northwestern portion needs to be expanded. Completion of the Phase 111
cap, which created a connecting beach along the northwestern shore of the site along the sheet pile
wall now makes this area accessible.

Other Access Restrictions

Signs or other security measures

Remarks: In addition to locked gates, Authorized Personnel Only and No Trespassing signs are
posted at all access points. Signs warning about the danger associated with the consumption of fish
and shellfish from the harbor and adjacent beaches are also prominently displayed around the site
perimeter in multiple languages.

I nstitutional Controls

I mplementation and Enfor cement

Site conditions imply |Cs not properly implemented Yes x| No
Site conditionsimply ICs not being fully enforced Yes x| No
Type of monitoring: On-site personnel monitor contrals.

Freguency: Daily

Responsibl e party/agency: USACE

Contact: Travis Shaw, Site Manager office:206-764-3527 / cell:206-915-8892
Reporting is up-to-date x| Yes No
Reports are verified by the lead agency x| Yes No
Specific reguirements in decision documents have been met x| Yes No
Violations have been reported x| Yes No

Other problems or suggestions. Vandalism has been a constant problem, particularly graffiti. The
demolition of the three abandoned houses south of the site (on the Wyckoff property) is anticipated to
make the site less of an attractive feature for vandals.

Adequacy | x| 1Cs are adequate | | iCsareinadequate

Remarks: As stated above, removal of the abandoned houses is expected to make the site less
attractive to vandals and trespassers.

Other Site Conditions

Remarks: Surface drainage continues to be an issue during storm events, particularly since the
installation of the sheet pile containment wall. Storm water issues have been aggravated by the
removal of contaminated soil from the western portion of the site. Consolidation and stockpiling of
the contaminated soil within the Former Process Area eliminated low areas that previously provided
holding areas for storm water.

The fencing around exclusion zones around the existing extraction wells needs to repaired to clearly
delineate these areas.




VI.VERTICAL BARRIERWALLS

Settlement

| | Location shown on map | x| Settlement not evident

Remarks: No evidence of settlement was noted during the 9-month warranty inspection conducted in
May 2002.

Perfor mance M onitoring |

Type of monitoring: Approximately 3 months after installation of the sheet pile wall, amodified
pumping test was conducted at the joint observation wellsinstalled at 8 sheet pile joint locations along
the sheet pile containment wall. In addition, the joint observation wells were checked for NAPL
intrusion with an oil/water interface probe.

Frequency: The modified pumping test was scheduled for 3 months and 1 year after installation of the
sheet pilewall. NAPL intrusion is monitored monthly with the interface probe.

Remarks: The conductivity of the wall was higher than anticipated during design but consistent with
published data on other sheet pile walls using interlocking joints. It is anticipated that the interlock
joints will continue to become less permeabl e over time due to clogging with fine soil particles.

V1. GROUNDWATER REMEDY

Groundwater Extraction Wells, Pumps and Pip€elines

Pumps, Wellhead Plumbing and Electrical

| Good Condition | X All wellsoperating properly | | Needs Maintenance

Remarks: All existing extraction wells are operating normally. However, the pumps are nearing the
end of their scheduled service life and will require rebuilding over the next 12 months.

Extraction System Pipdlines, Valves and other Appurtances

| xI Good Condition | | NeedsMaintenance | |

Remar ks: None

Spare Parts

| | Readily Available | | Good Condition | xI Requires Upgrade

Remarks: The spare parts list needs to be expanded and upgraded to assure that critical parts are onsite
in the event that an unanticipated failure that could result in the need to shut down the treatment plant.
The O&M contractor has been tasked with identifying key components that could result in a shut down
of the extraction system or the treatment plant and to develop acritical partslist. That list is nearing
completion and acquisition of critical parts should be complete prior to the start of steam injection

within the pilot area.

Surface Water Collection Structures | | Applicable I x| Nn/A




Treatment System

=10

Treatment Train

Oil/water separation Good Condition X | Needs Maintenance

Bioremediation x | Good Condition Needs Maintenance

Carbon adsorbers x | Good Condition Needs Maintenance

Additive (polymer) x | Good Condition Needs Maintenance

Remarks: The oil/water separation system isin poor shape and is not functioning properly. This unit
will be replaced with a new Dissolved Air Flotation (DAF) treatment unit in August 2002.

Electrical Enclosuresand Panels | x | Good Condition | | NeedsMaintenance

Tanks, Vaults and Storage Vessels | | Good Condition | x | Needs Maintenance

Remarks: Many of the tanksin the treatment plant have experienced accel erated rates of corrosion,
which has reduced wall thicknessin some of the large tanks and the two equalization tanks. Of
particular concern isthe old biofilter tank (T-205), which is used as awet-well for the P-205 pumps.
Thistank is heavily corroded and is showing signs of structural degradation/instability. Current plans
are for thistank to be replaced prior to the beginning of steam injection (Sept. 2002). Several of the
tanks were also damaged during the Nisqually earthquake last year. Repairsto the effluent tank (T-
303) were recently completed and work to clean, seal and re-secure the equalization tanks (T-401 and
T-402) will begin in July 2002.

Dischar ge Structur e and Appurtenances | x | Good Condition | | Needs Maintenance

Remarks: The section of the outfall pipe between the treatment plant pad and the sheet pile wall was
replaced in December 2000. Approximately 20 feet of pipe was also replaced outside the containment
wall due to corrosion. Based on the condition of the pipe exposed during these repairs, it is believed
that the remaining section of the outfall extending offshoreisin good condition. This assumption will
be verified before August 30" 2002 by divers conducting sediment sampling as part of the outfall
compliance monitoring event scheduled to occur prior to beginning steam injection in the pilot area.

Treatment Buildings | x | Good Condition | | Needs Maintenance

Remarks: Generally, the treatment buildings and trailers are in good condition. Over the last year,
many of the deteriorating wooded stairways used to access site trailers were replaced with newer

metal stairs. A new building was constructed this year to house the mechanical equipment and boiler
required for the steam injection pilot study. In addition, a new pump house was constructed to enclose
the new onsite water supply well.

Monitoring Wells

Remarks: The condition of the monitoring wells onsite varies considerably. Several are heavily
fouled or have degraded due to materials of construction incompatible with site contaminants.
Conversely, several of the newer wellsinstalled onsite appear to be in good condition. Currently,
monitoring wells are only routinely sampled to determine water levels. Thisdatais used to confirm
that hydraulic control is being maintained by the existing liquid extraction system. Prior to beginning
steam injection, both upper and lower aquifer wellswill be sampled to establish a contaminant
baseline. Since all but two monitoring wells are within the fence securing the Former Process Area,
individual wells do not have locking well caps. Recent remedial actions outside the perimeter of the
Former Process Area have increased access to the two wells outside the fenced portion of the site.

L ocking well caps should be acquired for these two wells (MW-23 and CW01).




Monitoring Data

Monitoring Data x | Isroutinely submitted ontime | x | |Isof acceptable quality

Remarks: Compliance and performance samples for operation of the existing groundwater treatment
plant are collected by the O& M contractor and shipped to the Region 10 Laboratory at Manchester
for analysis on aweekly basis. Preliminary datais reported by the laboratory within the same week to
provide the plant operators with timely information regarding effluent discharge chemistry. Final data
packages, including a Data Quality Assurance Report are submitted to USACE approximately 30
days after sample collection. Since USACE assumed oversight of the existing groundwater treatment
plant, there have been no significant data quality issues.

Monitoring Data Suggests | x | Groundwater plumeis Contaminant concentrations
effectively contained are declining

Remarks: Evidence for effective containment is provided by the monthly groundwater level
measurements. Based on this data, the hydraulic control has been maintained across the Former
Process Area. Indications are that pumping from the existing extraction system is sufficient to induce
an inward gradient within the contaminated upper aquifer both vertically and horizontally. The level
of hydraulic control is further supported by the presence of the sheet pile wall, which provides a
physical barrier to both NAPL and dissolved-phase contaminant migration from the Former Process
Areato Puget Sound and Eagle Harbor.

Contaminant concentrations in groundwater are not declining due to several factors. First, installation
of the sheet pile wall provides aphysical barrier that prevents the intrusion of seawater into the upper
aquifer during high tides. Consequently, less mixing of groundwater is occurring, which has reduced
the dilution of contaminated groundwater. Secondly, the presence of aphysical barrier has potentially
increased the efficiency of the existing wells in capturing both contaminated groundwater and NAPL.
Thisisindicated by the increase in contaminant concentrations in groundwater and increased NAPL
recovery over the last 9 months.
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